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ABSCSSEKTS qqgTTVTrgNG> yjutriJED FIBERS 
' AND SOFQRJ^BSCXZBEKT MAZERXALS 



10 



FIELD =0fei'THf jFjy|.frf|nM 
This invention relates t3 ^absorbent structures using both 
cellulosic fiter.^:nat6tpal* and superabsorbent naterial. The 
15 absorbent structut^s ..*e--:usfed^*^^n a variety of absorbent, 
articles such .as- disposable diapers, adult incontinence pads and 
briefs and the 1 fke;:,whri|^'-.are required to handle relatively large 
anounts of -.di scta^^d body fluids, especially repeated discharges 
of relatively lm=ge* amotmts of fTttid in relatively short amounts 
20 of time. 

, ; BACK6R0UWD QF Ttf TWVfWyjqN 
Absorbent ttebs wt4eh cw^lHse*-^^ niasses of fibers, 

i.e., fibrous we^» arev^well taotm in the art. Such webs can 
-Wribe liipiids^.-ifefe; a^^^ fluids, both by an 

25 absorption aechairlsn wherein fluid is taken, up by the fiber 
material itself and by. a wicking '*Bechanisin wherein fluid Is 
acquired by, . i^listribut^ through aJfid stored^ in the capillary 
interstices between ftWs. One ;' means for improving the 
absorbency (^haracterjstm- of such fibrous web structures is to 

30 incorporate therein supet^orfaent naterial, such as as -polymeric 
gelling naterial (also tef erreff*vto 'Ss hydrogeV forming material 
superabsortjent- polyn^rs; '^tcf which imbibe fluid. The 
superabseri>ent naterial serves to rrtain fluid such as discharged 
body liquids* . An absflfbent " structure of this type wherein 

35 ' hydrogeWoroing- jnateriaVs in partictilate forra are incorporated 
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into fibrous vebs is disclosed In Weistnan and Goldsan; U.S. Patent 
4,610,678; Issued September 9, 1986. 

The iBproveoent In absorbenqy provided by incorporation of 
absorbent gelling materials has peroitted the realization of 
absorbent articles such as diapers which employ relatively thin 
absorbent cores and which are, therefore,, relatively thin 
products; Thinner diapers are less bulKy to wear and fit better 
under clothing. They are also more compact in the package, niaJcIng 
the diapers easier for the consumer to carry and store. 
Compactness in packaging also results in .reduced distribution 
costs for the manufacturer and distributor. 

One such absorbent core configuration which ts useful for use 
as the absorbent structure in relatively thin absorbent articles 
is disclosed in U.S. Patent No. 4,765,780, issued August 23, 1988 
(Angstadt). This patent discloses absorbent articles, such as 
diapers, which have a two layer absorbent core configuration 
wherein the care cca^rises an- upper primary layer and a lower 
dusting layer. The primary layer is an airlaid web of hydrophillc 
fiber material with a -substantial amount of absorbent .gelling 
material adm'ixcd therewith. The dusting layer comprises 
hydrophillc fiber material and, preferably, contains no absorbent 
gelling material. 

Another absorbent core configuration is . disclosed in 
Weisman/Houghton/Gellert, U.S. Patent No. 4,673,402, Issued Oune 
Ifiu- 1987. This patent discloses absorbent articles having a dual 
layer absorbent core. In the dual layer configuration, the core 
comprises an upper primary layer which is an airlaid web of 
hydrophillc fiber material, optionally .with a small amount of 
polymeric gelling agent particles admixed therewith. The core 
also comprises an underlying insert layer which is. an airlaid 
mixture of hydrophilic fiber material and a substantial amount of 
polymeric gelling agent particles. This insert layer is generally 
positioned toward the front of the absorbent article such that 
more than half of the polymeric gelling, agent material in the 
article is found, in. the front-,half thereof. Absorbent articles 
having the particular dual layer configuration. of the '402 patent 
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can be prepared in the fom of especially thin, highly effective, 
low leakage diaper products. 

Notwithstanding the existence of absorbent cores as described 
above, there remains^, a need to provide absorbent cores with 
Improved effective abjiorbent capacity. One Way to theoretically 
do this would be tov increase the level of polymeric gelling 
oatertal in the absorbent core. : Unfortunately, high levels of 
polymeric gelling material, (espertally levels In excess of about 
ISX) in fibrous webs typically 'used in absorbent cores tends to 
induce a phenomena referred to as gel-blocking. Gel-blocking " 
occurs when the polymeric gelling naterial located in regions 
first contaclied with fluid increase Mri vol'uae as a consequence of 
Ifflbibing the fluid , atti forming the hydrogel. When polymeric 
gelling material concentration Is too high, the hydrogel can block 
additional fluid from reaching other regions of the core having 
unused «{>sorbent capacity.' 7h« occurrenea or gel Mocking can 
lead to leakage during, usage of the absorbent article. 

Polyaeric genin9.naterials have been developed which can 
exhibit a reduced, tendency to result In gel blocking. Such 
materials are described.in U.S.- Patent RE 32,649, April 19. 1988, 
Brandt/Gol«Wn/Inglin. However, .ihese Inproved polymeric gelling 
materials, and other superabsorbent materials, are subject to 
performance limitations of the web of eel lulosic fibers in which 
particles of gelling mjterUI are distributed. In particular, 
■iif»en- initial wetting, t;^ cellalosic fibers become highly flexible 
and the web tends .to- collapse ,-to a higher density and. 
consequently, exhibits smaller average pore size. Whereas, pore 
Size becomes smaller than the pore size in regions of the web not 
yet wetted, . a caRiVl^x- gradlpot -Is created which opposes 
efficient transport .of. fluids to .the dry areas of the absorbent 
article. . 

Another reason . vAy many absorbent ^articles such as diapers 
are subject.. to leakage Is. inabtlity to absorb second and 
subsequent discharges of. fluid even vtf the first fluid discharge 
has been effectively absorbed. .! tcakage due to second and 
subsequent discharges is-, especial iy prevalent during the night, 
when.aisers,.,eoniiohly ejepertfii^diuVfcipla.'dischargeSiiefore being 
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attended to. One reason for the inability of many absorbent 
articles to adequately handle multiple discharges of fluid, in 
addition to the reasons discussed above, is the inability of the 
absorbent core to transport discharged fluid away from the region 

5 of discharge once the absorbent capacity of that region has been 
reached. After a discharge of fluid occurs, the fluid tends to 
remain situated in the region proximate to the discharge. The 
occurrence of successive voiding of fluid creates a driving force 
to laterally transport the previous fluid and newly discharged 

10 fluid. However, actual performance of the absorbent article is 
limited by the ability to have the fluid transported to the 
farther reaches of the core. In this regard, even in the absence 
of polymeric gelling material, the overall absorbent capacity of 
conventional absorbent diaper cores is generally incompletely 

15 utilized prior to failure, i.e.. leakage, of the absorbent 
article. 

Yet another reason for leakage in conventional absorbent 
articles is the propensity of the cellulosic fibers conventionally 
utilized for fluid acquisition and distribution to. collapse upon 
wetting, thus impairing permeability of the structures. 

It is an object of this invention to provide superabsorbent- 
containing absorbent structures which tan circumvent the problems 
of gel blocking and wet collapse and which can utilize an 
Increased proportion of their absorbent capacity. 
25 It is a further object^ of this invention to provide 

superabsorbent-containing absorbent structures which can acquire 
fluid rapidly in the region of discharge and transport the fluid 
over relatively -large proportion of the absorbent structure 
storage area and,^ additionally, be capable . of effectively 
30 acquiring and distributing discharged bodily fluid from second or 
other successive voiding. 

It is yet another object of this invention to provide 
absorbent structures which are capable of meeting the objects 
•described above which are of a relatively thin design. 
35 One absorbent- structure which has been suggested is described 

In U.S. Patent No; -4.935,022, issued Oune-49. 1990 to Glen R. Lash 
and !becjnard- Thompson.- This u patent discloses- disposable 
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absorbent articles comprising a layered absorbent core positioned 
between a bsTclcsheet ; aod a topsheet, .wherein the absorbent core 
xofliprlses an upper,.layer -of stiffened, twisted, curled cellulose 
fibers and requires from, about 3% to 15X, by weightV"of large 

5 particle absorbent gelling material and a lower layer of 
stiffened, twisted, curled cellulose fibers and from about, 151 to 
60%, by weight, of .absorbent gelling material. The upper layer 
serves the principal rpurposej of accpiisition and distribution of 
bodily fluid discharges. The stiffened, twisted, cdrled fibers 

10 are highly benqftcjal. in this reganl. The lower layer, which is 
necessarily smaller than the upper, layer, is principally for fluid 
storage* 

Another absorbent structure which has been proposed is 
described in U.S. Patent 4,798,603, S, C. Meyer et al., issued 

25 January 17, 1989, 'titT«d "Absorbent Article Having a Hydrophobic 
Transport Layer." Ais suggested hy the title, this patent 
describes an absoribent article, with a hydrophobic transport layer, 
made from known hydrophobic synthetic fibers.' The transport layer 
1s positioned between . a . top sheet and an absorbent body. The 

20 absorbent body is necessarily nore hydrophllic than the transport 
layer. The purpose of the transport layer is to act as an 
insulating layer between the topsheet and the absorbent body, to 
reduce skin wetness.^ Regardless of whether the structures 
described therein meet this objective, the hydrophobic nature of 

25 ^ transport layer of M.S. Patent 4^798,603 would be expected to 
have limited fluid acpuisition ani fluid transport properties 
due, at least In part, to the hydrophoblcity of the layer. This 
would be particularly . so for second and successive . fluid 
discharges after which any optional surfactants have been washed 

30 away. 

Notwithstanding .the existence of absorbent articles of the 
type described above, there is a need to identify further improved 
configurations for aljsorbent articles which provide Iniproved fluid 
distribution and acquisition, performance, especially with respect 
35 to successive fluid discharges. . 

Accordingly, .the present Invention . provides improved 
absorbent structur.es^ aful-pajements /or usq t^r^n^ as well as 
absorbent articles utilizing such structures, utilizing a'auUiple 
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layer absorbent core that effectively and efficiently acquires the ^ 
wearer's discharged body fluids upon initial aftd successive 
discharges, transports acquired fluid, from both initial and 
successive discharges over a relatively large proportion of the 
absorbent structure surface area, and stores such discharged 
fluids. 

j;»MMAPY QF THg IWVEWTION 

The present invention provides an absorbent structure, which 
is particularly useful as the absorbent core in disposable 
absorbent articles such as diapers and Incontinence -briefs, and 
which comprises: a) a fluid acquisition/distribution layer having 
an average dry density of less than about 0,30 g/cc, an average 
density upon wetting to saturation with 1% KaCl aqueous solution, . 
on a dry weight basis, of less than about 0.20 g/cc, and an 
average dry basis weight of from about 0,001 to about O.IO g/cn^; 
and a fluid storage layer, positioned beneath the 
acquisition/distribution layer. The acquisition/distribution 
layer con^rises a web of fro« about SOX to 100%, by weight, 
chemically stiffened cellulosic fibers and from 0% to about SOX, 
by weight, of a binding means. The bitiding means can be used to 
increase physical integrity of the web to facilitate processing 
and/or Improve in-use performance, and/or increase effective 
average inter-fiber pore size of the web. As used herein, binding 
means refers to means incorporated integral to the layer , of 
^ffened fibers, such as (but not limited to) nonstlffened 
cellulosic materials, synthetic fibers, chemical additives, and 
thermoplastic polymers. Tissue envelopes and other scrim external 
to the acquisition/distribution layer can also be used to enhance 
physical Integrity in combination with, or in place of, said 
binding means. ' . 

The. storage layer comprises at least about 15%, by weight, of 
superabsorbent material and from 0% to about 85% of a carrier 
means for the superabsorbent material. The fluid, 
acquisition/distribution layer should contain no more than about 
6.0% of superabsorbent • mateHal. Preferably, the 
acquisition/distribution layer will be substantially free of 
superabsorbent 'material. For purposes herein, "substantially 
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free" of superabsorbent material means less than about 2. OX, 
• preferably les5..; than : about .l.QS^ Mnpre preferably zero or 
essentlall/^zerp .perc^t wip.erabsorbent aiaterlal. As used herein, 
"essentially Jzerb* .percent '.si(perAbsorbent material means low 

5 amounts {lissi th^j^r?%ft,;^-^''^J.::^^ superabsQi1)ent material present 
in the acquisition/dis^iribution layer incidental to the contact or 
close proximity of the ^uperjbsorbept-cohtainlng storage layer 
with the acquis1tiQn/d|kr1butic^9*ajP^^^ 

The fluid acqui^rtioiv'distrilbutlon layer has a top surface 

10 area which is at l^f, isi^of :tbe\top surface area of the fluid 
storage layer, but which is sraaTler than the top surface area of 
the fluid storage layej... The acquisition/distribution layer Is 
preferably positioned relative. to the. fluid storage such that in 
the unfolded, ptstnar configuration, of the article none of its 

25 surface area'ei^ends. fct^omi the boundaries of the top surface area 
of the fluid . storage layer. More ' preferably the 
acquisition/distributibn .layer has> a top surface area which Is 
from about ISX to rfbout 95%, jnost " preferably from about 25% to 
about 90%, of the top.prface area of.the:fT«i<i storage layer. 

20 The absorbent structure can be .advantageously utilized as the 

absorbent core in absorbent articles, e.g., disposable diapers and 
incontinence briefs,. wblch also comprise a fluid pervious topsheet 
and a fluid Impervious i^dcsheet affixed to the topsheet, wherein 
the absorbent core, is .disposed: therebetween. The absorbent core 

25 ii positioned sych that the ^-acquisition/distribution layer Is 
located between : the ' toiisheet and the storage layer, and the 
storage layer i? localjfd betw^ijert the acquisition/distribution 
layer and the backshejBt, ' 

•The supera'bsorfaent material- used in the'storage layer has an 

30 Absorbent Capacity of; s^; least about. 10 grams of Synthetic Urine 
-{l.OX NaCl aqueous V(cri stilled water) solution) per gram of 
superabsorbent material.*, measured a<;Qffrd1ng to the. test procedure 
■ hereinafter describe^. ' ■ SultaJjle superabsorbent material 
- -categories include . polymeric- absorbent gelling materials, 

35 typically utilized -..riTJ s the .forai pf vd-iscrete particles, and 
superabsorbent;" fibers, ' such as acrylate grafted fibers and 
superabsorbent modified tellulosic fibers. 



wo 91/11163 



1 



PCrAJS91/00169 



. 8 - 

BRIEF OESCRTPTIOW OF THF DRAVYHGS 
Figare 1 represents a perspective view pf a xjlaper with an 
absorbent core having the nmUipTe layer coniFiguration of the 
present Invention, The absorbent core shown has a 
^ rectangular-shaped acquisition/distribution .layer and an hour 
glass-shaped storage layer. 

Figure 2 represents a perspective view of a diaper structure 
similar to Figure but wherein the storage layer has a modified . 
hour-glass shape. 

10 Figure 3 represents a direct view of an absorbent core useful 

for diaper applications, such as ia Figures 1 and 2, wherein the 
core has a modified hour glass-shaped storage core and a similar 
hour glass-shaped acquisition/distribution layer. 

DFTATLFD DFSCRTPTTON OF THt YWVENTTOH 
15 The absorbent structures of the present Invention can be 

utilized in disposable products which are capable of absorbing 
significant quantities of bocty fluids, such as urine and water in 
body wastes.' Such articles may be prepared in the form of 
disposable diapers, adult incontinence briefs, adult incontinence 
20 pads and the like. 

The "absorbent articles herein generally ccn^rise three basic 
structural components. One such component is a liquid impervious 
backsheet. On top of this backsheet is disposed an absorbent core 
. which itself comprises two distinct layers, and which includes a 
25 strperabsorbent material In one of the layers, "On top of this* 
absorbent core and joined to the backsheet is a water pervious 
topshcet. The topisheet is the element of the article which is 
placed next to the skin of the wearer. As used herein,- the term 
.'^ "joined" encompasses configurations whereby the topsheet Is 
30 directly joined to the backsheet by affixing the topsheet directly 
to the backsheet, and configurations whereby the topsheet Is 
Indirectly Joined to the backsheet by affixing the topsheet to 
intermediate. members which in turn are affixed to the backsheet. 
Preferablyi rthe topsheet and tacksheet ^are joined .directly at the 
35 diaper -periphery by adhesive or other- attachment, means known in 
the art. 
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• • . , - • y 'ft^' 

Especially preferred absortejit "articles of this invention are 
disposable diapers'. ^Articles in the form of disposable diapers 
are fully described in Duncan and Baker ^ U*S. Patent Re 26,151, 
Issued January 31. liS7; 'Ouriican, U.S. Patent 3.592494, Issued 
5 July 13. 1971; flilncan arid Gell.ertt U.S.. Patent 3,489,148. Issued 
January 13, 1970; and Buell, U.S. Patent 3,850,003, Issued January 
14, 197S; which patents are incorporated herein by reference, A 
preferred disposable 'iiaper for the purpose of this Invention, 
comprises an absorbent core; a tops^met superposed or co-extensive 
10 with one fac^B of th$ -core, and a. 3 iquld .impervious backsheet 
superposed or co-exten^iye with the face of the core opposite the' 
face covered by the toj^eet. Both the backsheet and the topsheet 
most, preferably have a* width .gii^ at er than that of the core thereby 
providing side marglnai portions .bf the backsheet and topsheet 
IS which extend beytmd the* core. Fregue.Btly the backsheet and the 
topsheet wiil be fii^ tqgether in ^hese side marginal portions. 
The diaper Is p?^'l^ty constructed. In a shaped configuration 
such as, but not TiiDll^ .to, an hourglass shape. 

The backshfeWt of artides herein can be constructed, for 
20 example, from a Ihin. plastic fhm of polyethylene, polypropylene, 
or other flexible' moisture ' impeding material which is 
substantially water inpSirvlous. Polyethylene, .having an embossed 
caliper of approxtotely 'i* 5 mils, "i^ especially preferred. 

The topsheet of ty* article liefein can .be made in part or 
25 . rcaptetely of synthetic fibers" or films.. comprising such materials 
as polyester, polyolefi'n.; rayon, or t^e like, or of natural fibers 
such as cotton. In nbnw^ven. topsheets, the fibers are typically 
bound together by a thermal bindiiig procedure or by a polymeric 
binder such as polyacrylate. This sfteet is substantially porous 
30 and permits a fluid- readily pass therethrough into the 
, underlying absorbent- core^"; ' • ' ^ 

Another suttaBle type of topsheet comprises the topsheets 
formed from 1 1 quid- ■Impervious polymeric material such as polyole- 
fins.. Such to?stfects'*ran have tapered capillaries -of certain 
15 diameter and taper positioned in ^. the topsheet to permit flow of 
..discharged fluid' through the^ i.topsheet into^Hhe underlying 
•absorbent, core tF>e?^*5rticle. 
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The topsheets used In the articles of the present invention 
should be relatively hydrophobic in comparison with the absorbent 
core of said articles. Topsheet construction Is generally 
disclosed in Davidson, U.S. Patent 2,905»176, Issued September 22» 

5 1959; Del Guercio, U.S. Patent 3,063»4S2, Issued November 13, 
. 1962; Holliday, U.S. Patent 3,I13»570, Issued December 10, 1963, 
and Thompson, U.S. Patent 3,929,135; Issued December 30, 1975; 
which patents are incorporated herein by reference. Preferred 
topsheets are constructed from polyester, rayon, rayon/polyester 

10 blends, polyethylene or polypropylene. The topsheet can be 
treated with surfactant to Biake it more wettable and therefore 
relatively less hydrophobic, to thereby increase fluid flow 
through it at least upon initial wetting. However, the topsheet ' 
should still be more hydrophobic than the absorbent article 

15 element which receives fluids after passing through the topsheet. 

An absorbent core, which is preferably flexible, is 
positioned between the elongated backsheet and the topsheet to 
form the absorbent articles herein. This core essentially 
comprises both an upper fluid acqulsitian/distribution layer and a 

20 lower fluid storage layer. It should be understood that for 
purposes of this invention these two types of layers refer merely 
to the upper and lower zones of the absorbent core and are not 
necessarily limited to single layers or. sheets of material. Thus 
both the fluid acquisition/distribution layer and the fluid 

25 . stsrage layer may actually comprise laminates or -cotnbinations. of 
several sheets or webs of the requisite type of materials as 
. hereinafter described. The storage layer can comprise a. single 
sheet of essentially lOOX superabsorbent material , as will be 
hereinafter described. As used herein, the term "layer" Includes 

30 the tenns 'layers* and "layered." For purposes of this invention, 
it should also be understood that the term "upper" refers to the 
layer of the absorbent core which is nearest to and faces the 
article topsheet; conversely,, the term "lower" refers to the layer 
of the absorbent core which, is nearest to and faces the article 

35 backsheet^ 

Optionally, a flu14 pervious sheet (e.g.,. a tissue sheet) or 
other scrim is positioned, between the acquisition/distribution 
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layer and the storage layer to Increase integrity of the 
acquisftion/distrlbutto layer during processing and/or use. Such 
sheet OP scria can envelope' all or part of 
acquisition/distribution layer, or sinply be positioned as 
5 described above without liecessarily enveloping the 
acquisition/distribution layeK: Also, optionally, the 
superabsorbent material -containing storage layer can be enveloped 
with a fluid pervioMs sheet, such as a tissue paper sheet, to 
obviate user concerns with loose superabsorbent material. 
10 AcQu1sitiQt|/Distrihuti6n Lavgr.- 

One essential element of the absorbent structures hereof is 
an upper fluid acquisUian/distributlon layer which comprises a 
combination of .a hyd^phiTit fibrous material, described more 
fully hereinafter. . This fluid acquisition/distribution layer 
15 serves to quickly collect and temporarily hold discharged body 
fluid. A portion, of discharged fluid may, depending upon the 
wearer's position, permeate, the acquisition/distribution layer and 
be absorbed by the sterage layer* .hn the area proximate to the 
discharge. . However, ;Si nee :fluid' is typically discharged in 
20 gushes, the stwrag^i.l^r in suclj area may .not absorb the fluid as 
quickly as H '-ii^ dlschargetf'. Therefore, the upper 
acquisition/distrlbutloR layer hereof also facilitates transport 
of the fluid, from the point .of injtial fluid contact to other 
parts of the-acquisit1on/dirtrliiut1on layer. In the context of 
25 Uie- present invention, it should noted that the tern ■fluid* 
means "liquid." ^ . 

As previously notedi the fluid acquisition/distribution layer 
is a web comprising, stiffened celluTosIc fibers. The acquisition 
layer comprises froa'abjaut; 50% to 100% of these fibers and from 0% 
30 to about 50% of a binding means'/ . Suitable binding means are 
discussed below. . 

The fluid dtstrlbutlon function" of the acquisition/distribu- 
tion layer is of. ..particular importance in order to more fully 
utilize the capacity^- of the/. storage section. The presence of 
,35 substantial anouots of "superabsorbent. materials in the 
acquisition/distribution • layer -which swell upon contact with 
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fluids Is believed to adversely affect this function of the 
acquisition/distribution layer. 

A variety of other factors relating to the fluid acqui- 
sition/distribution l^er of the absorbent structures herein can 

5 be of importance in determining the effectiveness of the resulting 
absorbent articles. These include shape, basis weight, density, 
permeablltty, capillarity and wlcking ability, the type and 
structural integrity, and character of the fibrous material 
utilized. As indicated, the acquisition/distribution layer of the 

10 core is preferably elongated. For purposes of this invention, 
this means that the acquisit1on/<^i$tr1bution layer, like the 
storage layer, is elongated if it is of unequal length and width 
in the unfolded, flat configuration. The acquisition/distribution 
l^yer in the unfolded configuration can be of any desired shape, 

15 for example, • rectangular,, trapezoidal,' oval, oblong or 
hourglass-shaped. The shape of the upper fluid acquisi- 
tion/distribution layer of the core can, but need not necessarily, 
correspond to the general shape of the storage layer. The top 
surface area of the acquisition/distribution layer will preferably 

20 range from about 25X to about 90X of the top surface area of the 
storage layer, and also preferably will not extend beyond the edge 
of the- storage layer at any outer boundary. The 
acquisition/distribution layer will typically have top surface 
area less than about 80% of that of the storage layer, 

25 Preferably, there is a oargin from the edge of the 

acquisitiorv'distribution layer to the edge of the storage layer of 
at least about 0.5 cm, preferably at least about 1.25 as, In the 
regions proximate to where fluid is discharged during use. In 
diapers, this would correspond, for exaaple, to the crotch region 

30 lis of Figure 2, particularly at the narrowest part of the storage 
core 106 in the central region 115. Additionally, especially for 
absorbent articles to be worn by males, such a margin is 
Biaintained In the front waist region, exeiaplifled as 112 In Figure 
2, which area is to be worn on the front of the wearer. 

35 The fluid acquisition/distribution layer will generally have 

■an average dry density of less than about. 0,30 g/cm^, measured 
prior to- use, and an average density upon-wtting to saturation 
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With Synthetic Urine NaCl aqueous solutlont with distilled 

water), cn a- dry weight basli, "of less than about 0.20 g/cffi3, 
preferably less, thatj. iabout O.K g/co^. Also, preferably, the 
average dry density ^and density upon wetting to saturation are 

5 between about 6.02 g/da^ and 0,20 . g/cm^, more preferably between 
about D.02 g/co^ and about IS: g/ca3. The average dry basis 
weight of the acquisition/distribution layer of the absorbent core 
win typjcally. range- fron about 0.001 to about 0.10 g/cm2, 
preferably, from abwit .O.Ql to ibout 0.08 g/cra2, aore preferably 

10 from about 0.0L5 tp; ^ about . 0.04 g/oa2. Unless specifically 
Indicated, all basis weights and density values are calculated on 
a dry basis (at.equllibriun moisture levels no greater than about 
6X). Density and ba^ls weight can be substantially uniform 
although nonuniform density and/or basis weight, and density 

15' and/or basis weight gradients,.- aire meant to be encompassed herein. 
Thus, the acquisition/distribution layer can contain regions of 

relatively higher or relatively lower density and basis Height, 
preferably not exceeding the foregoing ranges. Average dry 
density and average df^^ density upon wetting to saturation with 

20 Synthetic Urine (l.pX fteCl aqueous $t)lut1on, with distilled water) 
values are,cakulated,from basis weight of the dry layer and layer 
caliper. Dry callpsr.^aod caliper upon wetting to saturation are 
measured under- a con^ning press^e of 0.2 psi (1.43 kPa). 
Average density upon w^ttng to saturation is calculated from the 

25 . dx^ basis weight and %^^at ion caliper. The saturation caliper 
is measured after thcVlayer is saturated {under unrestrained 
.conditions), with, the IM NaCl aqueous Solution and allowed to 
equilibrate. 

The acqu1s1t1on/d.tstribut1on' layer of the absorbent 
30 structures herein essentially comprises a web of hydrophilic 
chemically stiffened cellulosic Ifibers. These cellulosic fibers 
are typically vfood pulp.tftbers Which have been stiffened with an 
intraflber chealcal .stiffening agent-. 

The flu^d . acquisition/distribution layer should contain no 
35 more than -about 6.01. of superabsorbent material. Preferably, the 
acquisition/distribution layer i w^ll be substantially free of 
^uperabsorbent matertany For .purposes yiereiji, "wbstantially 
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fre€* of superabsorbent material means less than about 2. OS, 
preferably less than about 1,0%, more preferably zero or 
essentially zero percent superabsorbent material. As used herein, 
"essentially zero" percent . superabsorbent material means low 

5 amounts (less than about O.SX) of superabsorbent staterlal present 
in the acquisition/distribution layer Incidental to the contact or 
close proximity of the superabsorbent-contalning storage layer 
with the acquisition/distribution layer. 

If present in the acquisition/distribution layer, "especially 

10 if present in amounts greater than about 2,0X, superabsorbent 
material in the form of particles of absorbent gelling material 
may be of relatively large diameter {e.g., from about 400 to about 
700 microns in mass median particle size). Superabsorbent 
particles having a mass median particle size less than 400 microns 

15 may also be employed. 

As discussed above, the articles of the. present invention 
employ chemically, stiffened fibers. As used hereini the term 
"chemically stiffened fibers" means any fibers which have been 
stiffened by chemical means to increase stiffness of the fibers 

20 under both dry and aqueous conditions. Such means include the 
addition of chemical stiffening agents which, for example, coat 
and/or impregnate the fibers. Such means also include the 
/ stiffening of the fibers by altering the chemical structure of the 
fibers themselves, e.g., by cross-linking polymer chains. 

25 For exemplary purposes, polymeric stiffening "agents which .can 

coat or impregnate ceTlulosic fibers Include: cationic modified 
starch having nitrogen-containing groups (e.g., amino groups) such 
as those available from National Starch and Chemical Corp,, 
Bridgewater, ' KO,. USA; latex; wet strength resins such as 

30 polyamide-eplchlorohydrin resin {e.g., Kynene™ 557H, Hercules, 
. Inc. Wilmington, Delaware, USA), polyacryl amide resin (described, 
for example, in U.S. Patent 3,556,932 Issued January 19, 1971 to 
Coscia, et al.; also, for example, the consnerci ally available 
polyacryl amide marketed, by American Cyanaald Co., Stanford, CT, 

35 JUSA, under the trAdename Parez"™ 631 KC); urea .fonaaldehyde and 
malamine forma]dehy4§ resins,, zni. polyethyleninine resins. A . 
.general dissertation, on wat strength rjesins. utilized in the paper 
art, and generally applicable herein, can be found in TAPPI 
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monograph series Ho., ZB. "Weft. Strenigth In Paper and Paperboard", 
Technical Association- of the^ Pulp and Paper Industry (New York, 
1965). \ \ 

ThiB fibers utilijsed. \n the structures herein can also be 

5 stiffened ,by means of chemical "reaction; For exaiaple^ cross! inking 
agents . can be* appl^d -to .'the' fibers' which, subsequent to 
application, arc caus^ to ctieBricalTy forni Intra-fiber crosslink 
bonds. These ...icrosst ink bonds can'increas^ stiffness of the 
fibers. Whereis,the ittlllzatlon of 'intraflber crosslink bonds to 

10 chemically stiffen, the- fibers ^preferred, It is not meant to 
exclude other t^es ai reactions for cfiemical stiffening of the 
fibers. ' ' ^. 

Fibers stiffened biy crossTiitkfborids in Individualized (I.e., 
fluffed) form , are dticlosed,- 'J^; example, in Bernardin. U.S. 

15 Patent 3,224,925, rissued December .21, 19S5; Chung, U.S. Patent 
3,440,135, tssued April 22, '>19i5?; Chatterjee. U.S. Patent 
3,932,209,. Issued Jaauary. ,13, - 19?6 and Sangenis et al., U.S. 
Patent 4,a3S,147^ July-K, .1977. More preferred fibers are 

disclosed In. Oean el al, U.S. Pigent -4,822,453, Issued, April 18, 

20 1989, Dean et al., y.5» Patart: *,Baa,093, issued December 19, 

1989, and.Mpdre. et aU^;;lKS. Patent^ 4,896,642, issued February 6, 

1990. All of th.es^ patents are ihtt>rporated herein by reference. 
In addition to, beJng,>^ydrophi lie; tiie fibers remain 

^ stiff even upon welt thus webs .tfade' from the© do not collapse. 

25 as db webs .macte froia -^v^entfonafl "unstlffeneV fibers when wet. 
This provide4.Jinprov^ l^f^^y *o aclqiiire and distribute fluids in 
second and subsequent diiehairges. 

In the nK)nre.-..pref6rred iStiff^ned 'ftb^^^^^ chemical processing 
includes intrafiben crossliBkihg with crbssl inking agents while 

30 such fibers ar^ J;P :Har. relatively dehydraUd, ,d (i.e, 
individualized), t.wistk, ' curled condition. ■ Suitable chemical 
stiffening agents, include^ mooomef-iG crosslinking agents including, 
but not limited to, .C^-Cb i-di^dfehydes and Ca-Ca monoaldehydes 
having r^n acld^ s:functi;Ona}^ty ran be- employed to form the 

35 crosslinking solution. - These .eocipounds are capable of reacting 
with*. at least-two hydnncyl .groups iiv a .single, cellulose chain or 
om proxiaately Bocated cvHuloM chains in: a swingle fiber. Such 
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crossllnktng agents conteaplated for use In preparing the * 
stiffened cellulose fibers include, but are not limited to, 
glu tar aldehyde, glyoxal, fonuldehyde, and glyoxylic acid. Other . 
suitable stiffening agents are polycarbo^^lates, such as citric 

5 acid. The polycarboxylic stiffening agents and a process for 
making stiffened fibers froa tbea are described in U.S. Serial No. 
596,606, filed October 17, 1990, incorporated by reference herein. 
The effect of crossl inking under these conditions is to fora 
fibers which are stiffened and which tend to retain their tvisted, 

10 curled configuration during use in the absorbent articles herein. 
Such fibers, and processes for Baking thes are described in the 
above incorporated patents. 

The preferred stiffened fibers are tvisted and curled can be 
Quantified by referencing both a fiber "twist count" and a fiber 

15 "curl factor". As used herein, the terw "twist. count" refers to 
the number of twist nodes present in a: certain length of fiber. 
Twist count is utilized as a aeans of neasuring the degree to 
which a fiber is rotated about its longitudinal axis. The tem 
"twist node" refers to a substantially axial rotation of 180* 

20 about the longitudinal axis of the fiber, wherein a portion of the 
fiber (i.e.» the "node*) appears dark relative to the rest of the 
fiber when viewed under a aicroscope with transmitted light. The 
twist node appears dark at locations wherein the transaitted light 
passes through an additional fiber wall due to the aforesaentioned 

25 rotation. The distance between nodes con^sponds ta an axial 
rotation of 180". The nimber of twist nodes in a certain length 
• of fibers (i.e.,. the twist count) is directly indicative of the 
degree of fiber twist, which is a physical parameter of the fiber. 
The procedures for deteraining twist nodes aiwi total twist count 

30 are described in the hereinbefore referenced U.S. Patent * 
4,898.642. 

The preferred stiffened cellulose fibers will have an average 
drx fiber twist count of at. least about 2.7^ preferably at least 
. about 4.5 twist, -nodes per «miBeter. furtherrore, the average 
35 wet fiber twist count of these fibers- should preferably be at 
least-about 4.8^ preferably at least about *3.0, and should also 
preferably be at least about 0.5 twist nodes per ■lllioeter less 
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than the average, dry^ fiber twist count. Even more preferably, the 
average dry fiber twist count should be at least about 5.5 twist 
nodes per miTllm^ter^ :and thp average wet fiber twist count should 
be at least about 4.0 twist nodes per mllliajeter and should also 
5 be at least 1.0 twist njodes. per iilllineter less than Its average 
dT7 fiber twist count. Host preferably, the average dry fiber 
twist count should , be at .least about 6.5 twist nodes per 
•ramimeter* and the average wet. fiber twist -count should be at 
least about 5.0 twist nodes- per. niTHmeter and should also be at 
10 least 1.0 twist nodes per millineter less than the average dry 
fiber twist count. 

In addition to being twisted, the preferred fibers used in 
the acquisition/distribution layer of the absorbent structure are 
also curled. Fiber curl may be described as the fractional 
15 shortening of the fiber due to kinks, twists, and/or bends In the 
fiber. For tfie .purposes of this Irsvefnilcn, fiber curl Is measured 
in terms of a two dimensional plane. The extent of fiber curling 
can be quantified by .referencing a fiber curl factor. The fiber 
curl factor, ^ two diniehsipnal rjeasareraent of curl, is determined 
20 by viewing the fiber ...^[i? a two dimensi offal plane. To determine 
curl factor, the pr^^j'^ted length ..af the fiber as the longest 
dimension of a two diinanslonal rectangle encompassing the fiber, 
Lr, and the actual length of the fiber. La, are both measured. 
The fiber curl factor can th^n zj)e . calculated froo the following 
25 "Wjuatlon: .-. . 

Curt Factor - (La/Lr) - 1. 
An Image analysis ..iiethod that-can be utilized to measure Lr 
and La Is described- In U.S. Patent 4,898,^42, Preferably the 
fibers utilized.^ln t^s -layers of:.. tfte absorbent core herein will 
30 ; have a curl factor of .^t rleast about 0-.30, and more preferably 
will have a curl factor- of at lea^t -abpU't 0.50. 

The degree pf .stiffening, dependent upon the type and amount 
of stiffening agefit (i.ft.,. cross linking agent) used, the degree of 
dehydration , of .tbe fibeti ..during curing of the crosslinking agent, 
35 ' and the curJng; ^M :|Kd conditions, affect -the • ability of the 
fiber to. take up. "fluid and .the. tendeopy of the fiber to swell. 
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The fiber stiffness as It relates to resistance to fiber wall 
swelling can be quantified by referencing the vrater retention 
value (WRV) of the stiffened cellulosic fibers used in the 
absorbent articles herein. WRV Is a measure of the aisount of 

5 water retained by a aass of fibers after substantially all of the 
interfiber water has been removed. Another parameter which can be 
used to characterize the nature of the^ stiffened fibers formed by 
crossl inking fibers in relatively dehydrated fona is that of 
alcohol retention value (ARV). ARV is a measure of the extent to . 

10 which a fluid, e.g., isopropyl. alcohol, which does not induce 
substantial fiber swelling, is taken up by the stiffened fibers. 
The ARV of the stiffened fibers is directly related to the extent 
that the fibers were swollen with the solution of crossl inking 
agent during the stiffening procedure. Relatively higher ARVs 

15 mean that the fibers were generally swollen to a relatively 
greater extent during crossl Inking. Procedures for determining 
WRV and ARV are described In U.S. Patent 4»898,642. 

The WRV for the stiffened, twisted, curled fibers used in the 
present invention will preferably range between about 28% and 

20 about SOlt. In more preferred embodiments, the WRV of the fibers 
can range- from about 30% to 45X. Fibers having a WRV within these 
ranges are believed to provide an optimal balance of swelling-in- 
duced untwisting and fiber stiffness. 

The stiffened cellulose fibers preferred for use herein are 

25 those which have an ARV (isopropol alcohol} of less than about 
30S. The limitation that such fibers have an ARV (isopropol 
alcohol) of less than about 30X is indicative of the relatively 
dehydrated, unswoTlen state of these fibers during the stiffening 
process. More preferably, the ARV (isopropol. alrohol) of the 

30 fibers useful herein wHl be less than about 27%. 

The stiffened cellulose fibers herein" having the preferred 
twist count, curl factor, WRV and ARV characteristics hereinbefore 
set forth, can be prepared by Internally crossl inking such fibers 
In relatively dehydrated- rfonn whi-le or after such fibers are being 

35 or have been dried-i-and- defibrated- (i^.e,, "fluffed*^) as described 
in U;S. Patent ■ 4i898it4J-,- aft^v^s \cnot, however, meant to 
necessarily exclude other hydrophilic, chemically stiffened fibers 
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from this Invention, such other fibers being described in (but not 
limited to) the previously iiicorporated U.S. Patents 3,224,926, 
3,440,135, 4,035,147r and 3,932,20.9. 

A characteristic of stiffened fibers, particularly the 

5 twisted, curled stiiFfened fibers is their ability to partially 
untwist and uncurl lipfon wetting. . Thus, when formed Into webs of 
sufficient density, . the webs can expand upon wetting to an 
equilibrium wet density, which, when calculated, on a dry fiber 
density, Is less than the average dry density (prior to wetting). 

10 This accounts , for the., average'- 'dry (iensities of up to about 0.30 
g/cm^ described above, in conjmiction with lower average densities 
upon wetting to saturation. . ^uch webs which can expand upon 
wetting are described, -in U.S. latent 4,822,453. To the extent 
that it is dersired- to utilize this characteristic in absorbent 

15 article design, those ordinary skill in the art will be able to 
adjust the relative anouht of stiffening agent used, and the 
extent to which twist and carl ' in ithe stiffened fibers is 
imparted, to achieve the desired' amount of expansion upon wetting. 
The stiffened celliiloslc fibfers ican be provided in web form 

20 by various techniques 4 including airlaying and wetlaying, 
AlrlajtJ W?l?; ^ 

The stiffened cellulosic fibers can be airlaid to form the 
web of a desired density and basis weight. The stiffened fibers 
for use in. the present • invention can be airlaid according to 

25 techniques well knowm to those skilled in the art of airlaying 
cellulosic fibers- In- geheraU airlaying can be effected by 
metering an air flow containing the fibers, in substantially dry 
condition, onto a wire screen and,* optionally, compressing the 
resulting y«b to the de&lred density. Alternately, the fibers can 

30 be airlaid to the dersired density without cotnpression. The 
airlaid web will ^coiifkrlse ■ at "least about BOX of 'stiffened 
cellulosic fibers, as described abovk, and can comprise up to and 
including 100% of said, fibers. The web can optionally contain 
binding means, such;r^' described below; -or other optional 

35 components, such ■ as=' or ingredtettts/ modifying fluid handling 
properties (e.g./ fiydrophitlD surface -active agents), and the 
like; , - 
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Hrtlfljj Wgtr? . 

In another embodiment* the stiffened cclluloslc fibers, 
rather than being airlald to form the web, are wetlaid. The 
wetlaid webs comprfse from about 5W to 100% of the stiffened 

5 fibers and from 0% to about 5W of a binding means for Increasing 
physical integrity of the web, to facilitate processing In the wet 
and/or dry state, and to' provide increased integrity upon wetting 
of the web during use. Preferably, the wetlaid. webs will comprise 
at least about 2% of a fibrous binding means or high surface area 

10 cellulose binding means (hereafter described); Chemical additives 
can also be used as binding means, and are incorporated into the 
acquisition/distribution layer at levels typically of about 0,2% 
to about 2, OX, dry web weight basis. 

Techniques for wetlaying cellulosic fibrous material to form 

15 sheets such as dry lap and paper are well known in the art. These 
techniques are generally applicable to the wet-laying of the 
stiffened fibers, to form wetlaid sheets useful in the absorbent 
structures of this, invention* Suitable wetlaying techniques 
include handsheeting, and wetlaying with the utilization of 

20 paperroaking machines as disclosed, for instance, by L. H. Sanford 
et al. in U.S. Patent 3,301,746. Due to the behavior of stiffened 
fibers, particularly their tendency to flocculate in aqueous 
slurries, certain processing modifications, hereafter described, 
are- preferably Implemented when wetlaying with papermaMng 

25 fiiachfnes. In general, wetlaid webs can be made by depositing an 
aqueous slurry of fibers on to a foramlnous forming wire, 
dewatering the wetlaid slurry to form a wet web, and drying the 
wet web. Preferably, the aqueous slurries of fibers for wetlaying 
will have a fiber consistency of between about 0.05S and about 

30 2,0%, preferably between about 0.05% and about 0.2%. total slurry 
weight basis. Deposition of the slurry is. typically accomplished 
using an apparatus known In the art as a headbox. The headfaox has 
an opening, known as a slice, for delivering the aqueous slurry of 
fibers onto the foramlnous forming wire. The -foraainous forming 
35 wire is- often referred to in the art'as- a* fourdrlnler wire. The 
Fourdr-tnlertwirc ^an be of- construction and mesh size used for dry 
lap or other papernaking processing. Preferably, mesh sizes of 
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about 70 to about' 100 (Tyler standard screen scale) are used. 
(All mesh' sites referred to hei^eln shall be based upon the Tyler 
standard kcre^n seal 1^ unless otherwise specifically indicated.) 
Conventional destgnis^'of headboxes known in the art for dpylap and 

5 tissue sheet foroatlon may be., used. Suitable conzsercially 
available headboxes ittclude, for example, fixed roof, twin wire, 
and drum'fbPmer headbobces. Once forced, the wet web is dewatered 
and dried. OewaterinJ can be * performed with suction boxes or 
other vacuum dfevices/'^ Typicallyt fdewatering. Increases the fiber 

10,. consistency to betweSft-'about 8% and about 45%, total wet web 
weight vibasls;': preferably between about 8S and about 22%. 
Dewatering to (imfsistencies above about .22% may ^require 
wet-pressing and ^S^jiS^ preferrwi.. After dewatering, .the web can 
be, but Is not tiefceb'^ily, transferred from the forming wire to a 

15 drying fabric whV^^-^rairs^&Hs the web to drying apparatuses. The 
drying fabric it prefefrably coarser than the forming wire, for 
Increased drying eff idehcy. The drying .fabric preferably has 
about 30% to-^abbut SO)e -open"ar'ea and about 15% to about 25% 
knuckle area, stidf as d 3:1 X IS 3S (satin weave) fabric that has 

20 been sanded to intreas^: the 'knuckle area to within the preferred 
range. Wet nffcrocoh traction 'Is-; ^eferably :: implemented during 
transfer from the . forming' wire tjj , the fabric. Wet 
jsicrocontraction 'can be accompl iihed by . running the forming wire 
at a speed whith ts' frfim' about' £% to about 20% faster than the 

25 Speed at which* the fabric is being run. Drying can be 
accomplished with a themal blow-through ,dryer or vacuum device 
such as a suction box,, although thennal ,blow- through drying is 
preferred. The Wetlaicf webs are preferably dried to completion 
(generally to fiber consistency between about 90% and about 95%) 

30 by the thermal blow-through dryers. Blow-through drying is 
believed to efficientl^t^dry webs of the stiffened fibers due to 
the high void volume -o/' the webs. Steam drum drying apparatus 
known in the art, such as Yankee drum dryers^., can be used but are 
less preferred. Brum dryers ire. believed to be less efficient for 

35 drying webs^of the stiff^e'd fibers'and can also compact the webs. 
The dried webs «rfr prefe&bly not creped. 
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As an alternative to drying as described above, the dewatered 
web can be removed from the forming wire placed on a drying screen 
and dried (unrestrained) In a batch drying process by, for 
example, a thermal blow through dryer or a . forced convection steam 
5 heated oven. 

The stiffened fibers have the tendency to flocculate, or form 
clumps, in aqueous solution. In order to inhibit flocculation, 
the aqueous slurry should be puaqied to the headbox at a linear 
velocity of at least about 0.25 iv^sec. Also, it is preferred that 

10 the linear velocity of the slurry upon exit from the headbox slice 
Is from about 2.0 to about 4.0 times the velocity of the forming 
wire.. Another method for reducing flocculatlons of fibers in a 
wetlaying process is described in U.S. Patent 4,889,597, issued 
December 26, 1989, incorporated herein by reference, wherein jets 

11 of water are directed at the wetlald fibers just after deposition 
on the forming wire. 

Binding Means 

Relative to conventional non-stiffened cellulosic fibers, the 
crosslinked, twisted, stiffened fibers as described above form 

20 lower tensile strength sheets, particular in the undrled 
condition. Therefore, in order to facilitate processing and to 
incrisase the Integrity of the webs, particularly for wetlald. webs 
(although tinding means can also be u£ed with airlaid webs), a 
binding means can be integrally incorporated into or onto the web. 

25 ?Ws-can be done by adding the binding means to the fibers prior 
to web formation (wetlald or airlaid web formations), by applying 
the binding means (e.g., chemical additive binding means) to a 
wetlald web after deposition on the forming wire and before 
drying, by applying binding means to a dry web (wetlaid), or a 

30 combination thereof. 

Suitable binding means for addition to the stiffened 
cellulosic fibers prior to formation of. the wet web from a pulp 
slurry include, but are not limited to,' a variety of cellulosic 
and synthetic fibrous materials. Such material include 

35 nonstlffened cellulosic fibers (i.e., conventional cellulosic pulp 
fibers), highly refined, rwnstlf^^e^^ cellulosic fibers which are 
refined to Canadian .StwiaP(|i.£ceenes& ot Ibss. tha^ about 200 
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CSF, more preferably^ fpom-.abcut 100 C5F to about 200 CSF (highly 
refined fibers beiftg ,fef erred to herein as "crllT, and high 
* surface area cellulosic material such as expanded cellulose fibers 
(hereinafter described), 
5 Various types of synthetic fibrous material can be used in 

the synthetic fiber, .61 oding. means. For the purposes hereof, the 
use of "synthetic fibrous Hiaterials' as a binding means shall 
refer to the utilization of such fibrous materials, in the final 
product, in fibrous form. (Preferably, the synthetic fibers are 
10 of at least staple length. i.«., the fibers preferably having an 
■'average lengtk of at least about 1.5 cm). Any type of fibrous 
material which, is suitable for. use in conventional absorbent 
products is be};1eved to be suitable for use in the 
acquisition/distrtbtttiDn web of the present invention. Specific 
15 examples of s|ich . fibrous material include modified cellulose 
' fibers, rayon, polyester fibers such as polyethylene terephthalate 
(OACRON), hydrophil.ic nylon (KYOROFIL) and the like. Other fibers 
useful include * cellulose acetate, polyvinyl fluoride, 
polyvinylidene chloride, acrylicsv polyvinyl acetate, polyamides 
20 (such as nylon), b1 component fibers, tricbaponent fibers, mixtures 
thereof, and the 3:ike. Hytirophilie ffbrous materials are 
preferred. Examples ^of suitable: hydrophi lie fibrous materials 
include hydrophilized . Jfe^ydro phobic fibers, such as 
surfactant-treated or>si1ica-treated thermoplastic fibers derived, 
25 rm*" example, froa ,,polyolefins^ such as polyethylene or 
polypropylene, . . polyacryllcs, polyamides, polystyrenes, poly- 
urethanes and the like,. Hydrophobic synthetic fibers can also be 
used, but are less pipeferred. . Such synthetic fibers that can be 
added to the web ancl'utilizi&d ift the final web product In fibrous 
30 form include rayon, -.spolyethylene;. polypropylene, etc. Such 
fibers, when of a hydrophobic nature, are preferably present in 
quantities of les$.:th^ about 3iW, total web weight basis, such 
that the web remains >vbstanti ally hydrophilic. Conventionally, 
npnstiffened fibers, ccill, and synthetic fibers can also be used 
.35 in airlaid webs. ; . 

In one preferred ^jefi^odlmant- wherein .the. acquisition/distribu- 
-tionplayer-1s.Badiftiby. a^etlaying process* the" web comprises froa 
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about 85X to about 95% of the stiffened cellulosic fibers and from s 
about 5S to about 15% of crill, preferably froa about 90% to about 
95% of the stiffened fibers and from about 5% to about 10% of . s 
crin, most preferably about 92% of stiffened fibers and about 8% 
crin. Suitable cellulosic fibers for use as crlll Include 
chemically pulped wood fibers, including softwood and hardwood 
pulp fibers, preferably southern softwood, fibers (e.g., Foley 
Fluff, The Procter & Gamble Cellulose Co., Memphis, Tennessee, 
USA). All percentages of . web components referred to herein, 
unless otherwise expressly stated, are on a dry web total weight 
basis. 

In another embodiment, the acquisition/distribution layer 
comprises the stiffened fibers and up to about 25% of high surface * 
-area cellulosic material such as expanded cellulose fibers. 
Preferably, the acquisition/distribution layer comprising a web of 
wetl aid stiffened fibers and high surface area cellulose will 
comprise from about 85% to about 98% of the stiffened fibers, 
preferably from about 90% to about 95%, and. from about 2% to about 
15%, more preferably from about 5% to about 10%. of high surface 
area cellulose. The high surface area cellulosic material used 
herein will typically have a surface area of at least about 10 
m2/g, preferably at least about 20 m2/g, of cellulosic material. 
Reference can be made to U.S- Patent. 4,761,203, Vinson, August 2, 
1988, Incorporated herein by reference, for a thorough discussion 
of expanded cellulose fibers. 

In general however, cellulosic fibers are multi -component 
ultrastnictures made from cellulose polymers.. Lignin, 
hemlcellulose, and other components known in the art may also be 
present. The cellulose polymers are aggregated laterally to form 
threadlike structures called microfibrils. Microfibrils are 
reported to have diameters of about 10-20 nm,. and are observable 
with an electron microscope. Microfibrils frequently exist in the 
form of small bundles known as macrofibrils. Hacrofibrils can b€ 
characterized- as a plurality:: of microfibrils whtch are laterally 
aggregated "^o form a threadlike structure which is larger in 
Ktoneter- than a* microfibril, hot substantially smaller than a 
celTff>offtr*ftber: ^ generslv ft- c^lltiVosiC'"^ibeifi is made up of a 
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relatively thin pfimary wall, and a relatively thick secondary 
wall. The prioary will, a thfn, net-like covering located at the 
outer surface of the fiber, is principally formed fron 
microfibrils. The bulk of the fiber wall, i.e., the secondary 

5 wall, .is forwed a cdibination of microfibrils and 

roacrofibrils- See Pelp aw/ Paper '/ftnofacture, Vol. 1, Properties 
of Fibrous Haterizls ind Their Prepsration For Pulping, ed. by 
Dr. Michael Kpcarek, : Chapter VI i •Ultras tructu re and Chemistry', 
pp 35-44,' published jointly -by^ Canadian Pulp and Paper Industry 

10 (Montreal} and Technical Association^ of the Pulp and Paper 
Industry (Atlanta), Zrd ed., ISS3. Expanded cellulose fibers thus 
refers to iaicrofibrils and sacrof fbrils which have been 
substantially separated ' ffoo or disassociated from a cellulosic 
fiber ultras tructure. 

j5 High surface area' cellulose can also be made from cellulosic 

fibers by passing a liquid suspension of cellulose fibers through 
a small diameter orifice, in which the sbspension is subjected to 
a pressure drop of at Teast 3000 psig and a high velocity shearing 
action, followed by a high velocity decelerating impact. Passage 

20 of the Suspension through the orifice is repeated until a 
substantially stable suspension is obtained- See U.S. . Patent 
4,483,743, Birbak et al,, Roveober 20, 1984, incorporated herein 
by reference* 

A preferred 'process for preparing expanded cellulose fibers 
25 rs disclosed in the Viason patent (ibid.), and involves impacting 
a fibrous mateHal having a fibrillar ultrastructure (e.g., 
cellulose fibers) wit^i fine' oedia to cause microfibrils and 
macrofibrils to separate fro« said fibrous material 
ultras tructure.:^ - 
30 The length of the : high surface area cellulosic material 

preferably ranges frois 'about ZO to about 200 fan* 

Typically, for wetJaying* the high surface area cellulose is 
provided as a damp pulp, generally at 15-17* solids, and 
preferably diluted to less than 4% solids content and processed in 
35 a beater disc -.refiner to break up-ientanglements. The high 
surface are^^cel-lulcsfcr^s. then well- nrixed with the stiffened 
fibersr.tntsJerry ;iBdwrbbe::slorT7-1s WHt^aidcas^described above. A 
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blender, a deflaker or a refiner (e.g., single, cone, or double, 
disk refiner, or other equipment known in the art can be used to 
nix the stiffened fibers and high surface area cellulose. 
Preferably, fine nesh wires (e.g.. B4H. (84 X 76. 5 shed weave)) 
5 are used for improved retention of the high surface are cellulose, 
rather than the more open wire conventionally used for the foniiing 
wire. 

Other binding laaans for increasing physical integrity of the 
acquisition/distribution layer and/or facilitating processing of 
10 webs, especially wetlaid ><ebs, for . use as the 
acquisition/distribution layer include chemical additives, such as 
resinous binders, latex, and starch known in the art for providing 
increased integrity to fibrous webs. Suitable resinous binders 
include those which are known for their ability to provide wet 
strength in paper structures, such as can be found in TAPPI 
monograph series Ho. 29, Wet Strength in Paper and Paperboard, 
Technical Association of the Pulp and. Paper Industry (New York, 
1965), incorporated herein by refereoce;. Suitable resins include 
polyamide-epichlorohydrin and polyacryl amide resins. Other resins 
M finding utility in this invention are urea formaldehyde and 
malamine. formaldehyde resins. The more common functional groups 
of these polyfunctional resins are nitrogen containing groups such 
as amino groups and methyl ol groups attached to nitrogen. 
Polyethylenimine type resins may also find utility in the present 

25 invention. 

Starch, particularly cationic. modified starches may also 
find utility as chemical additives in the present invention. Such 
cationic starch -materials, generally modified with nitrogen 
containing groups such as amino groups ' and methylol groups 

30 attached to nitrogen, may be obtained from Natural Starch and 
Chemical Corporation, located in Bridgewater. New Jersey. Other 
suitable binders include, but are not limited to. polyacrylic acid 

polyvinyl acetate. 

The level of chemical additive binders which are added will 
35 typically be from about t.ZlX to -about 2%, total web weight basis, 
.aenical additive ^bindtrs whlch-jr-a-hydrophllir, however, can be 
. (itUized 4n quantitleff 4f.uth6.-.cheBicil binder additives are 
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added to the st|ffen'e& fibers. In" aqueous slurry, conventionally, 
nonstiffened cetluloilc 'fibers or^hlgh surface area cellulose is 
preferably alsso prei^t, to inhince retention of the chemical 
additive Jxjpder. ChgilcaV additive 'binders can be applied to 
5 dried or undried., weBs prihtingi spraying, or other methods 
Icnown in the art. . -.^ 

Th o nfnplastic Reinforced Ac mj'^ 5 <t1 on/Distribution Laver 

In another embodiment, the acquisition/distribution layer 
comprises an ,airUid or wetlild, preferably, airlaid, web of 

10 stiffened cellulosic fibers wherein the web is reinforced with 
from about 10%. to -.^out -SOJt, preferably from about 25S to about 
more pt^feraMii.. from .about -30% to about 45%, of a 
theni»plastic,binding;.'ffiaterial> wherein the thermoplastic binding 
material provides bond sites, at intersections of the stiffened 

15 cellulosic fibers S«^-thermal-V?li0tKi€^ can» in general, be 
made by forming i^ve^ |:onipr:ts4rtc£?& stiffened cellulosic fibers 
and thermppla'st4.c flb^, rwWcft a>^i preferably evenly distributed 
throughout. Tb^f. >j^^can bis "feftnsd by either airlaying or 
wetlayiriVproWssgs. C^cis formeftf, ^the web Is thermally bonded by 

20 heating the web until . the tbenndplastic* fibers melt. Upon 
melting, at lea&t-;»a pprttco >of; the "thermoplastic material will 
migrate to intfiWciioisr of thrt:4tiff^ned cellulosic fibers due to 
interfiber c^pi.pary.^dients^-!. These intersections become bond 
sites for thja thermoplastic majterial. The web is then cooled and 

25 mgrated t(i^rmoplastiC: tpt^rial /bw^ the stiffened cellulosic 
fibers together at thfi^^ond sites. Halting and migration of the 
thertiHiplastlc materiajv .^to ...ihe.. stiffened cellulosic fiber 
intersection? has the effect jof increasing average pore size of 
the web, while maintat^^rig the density- and basis weight of the web 

30 as originally fo^ied. -TTiis can inprave distribution properties of 
the acquisltlon/dlstfibut^i.on layer upon initial discharges due to 
Improved nu,1d..penneab411ty.. and'^u^ subsequent discharges, due 
" to the combined ;al)ility; of the stiffened fibers to retain their 
stiffness .upon wetting and thec ability of . the thermoplastic to 

35 remain. -bonded at the. fiber .intersection upon wetting and upon wet 
compression; In net, .tlie. . ths^ially .bonded web retains its 
orlgiflAl OV^Ml v«3lume< but the ^votuoetriic- -regions previously 
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occupied by then&opUstic fibrous naterUI becoaes opea to thereby 
Increase average Intcrfiber capillary porc size- / 

Thennally bonded, theraoplastlc-retnforced absorbent webs, 
utilizing conventional, unstiffened cellulosic fibers, are 

5 described in U.S. Patent 4,590,114, D. C. Holtsan, issued Kay 20, 
1986, incorporated by reference herein and by Peter 6. Bither In 
"Thennally Bonded Cores Add Value to Absorbent Products," 
Nonwovens World, November 1988, pp 49-55, both incorporated herein 
by reference. The processing techniques applied to sake those are 

10 applicable herein. 

The thermoplastic binding oaterial should be evenly 
distributed throughout the web. Subsequent to forsation of a dry 
web, the web can be heated to a tesperature to Belt the 
thermoplastic fibers but not char or otherwise damage the 

15 stiffened cellulosic fibers. Upon coolingt at least sooe of the 
resolidified thernoiplastic oaterial will provide bond sites which 
secure stiffenied, cellulosic fibers to- one another at points of 
individual fiber Intersections to fona. a stabilizing network of 
interflber bond sides at the intersection of the stiffened 

20 cellulosic fibers. 

The • thermoplastic binding materials useful for the 
acquisition/distribution l^ers herein include any thenooplastic 
polymer which can be melted at temperatures which will not 
extensively daaage the cellulosic fibers- Preferably, the Belting 

25 poTn£ of the thermoplastic binding material trill be less than 
about (135'C). preferably between about 75*C and about 175"C. In 
any case, the melting point should be no lower than temperatures 
at which the articles of this invention are likely to be stored, 
whereby melting point will be typically no lower than about 50'C. 

30 The thermoplastic binding lateriaT may, for example, be 

polyethylene, polypropylene, polyester, polyvinylchlorlde, 
polyvinyl idene chloride. Other synthetic fibrous materials which 
can be utilized in thermally bonded webs are described, above. 

Preferably, the thermoplastic -will preferably not 

35 -significantly imbibe ; or absorb aqueous- fluid. However, the 
surface -.of Xhr tbennoplastic Bateri:a:> .can be— itydrophilic or 
• -KydropheWc: iA* used -hereini- the . sterns . -N^drophnic' and 
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"hydrophobic" shall refer to tite *«ctent to which the surfaces are 
wetted by wa^pr.iv> The surfafc'rj of the thermoplastic can be 
rendered hydrophllie by treatmeh£ of a hydrophobic theraoplastlc 
binding material with a surfactant, siich as a non-ionic or anionic 
5 surfactant, as by spraying tK^=Wter1al with a surfactant or by 
dipping the jjiaterfaO into the'!|^rfactant. Upon raelting and 
resol idifl cat 1 on, . the -surfactant will tend to reiaain at the 
surfaces of the thermoplastic.' Suitable surfactants include 
non-ionic surfactants sucb ■ 'is* =BriJ 76 manufactured by ICI 
ID Americas, Uic. of Wiln^ngton,;* Delaware and the various materials 
sold under the-Pegosp^^ traddiart: by Slyco Chemical, Inc. of 
Greenwich, Connecticut: Anionic surfactants can be also used. 
Surfactants are applie#:ta.^the fibers at a level .of from about 0.2 
to about^,] gram, per..' s^wre meter of thermoplastic binding 
15 material. Hy(trophilic:;,|ater1als becOTe nore desirable at higher 
thermoplastic material levels, particularly above about. 40% of the 
dry web. * ^ ' . . 

Thermopla^ic fibers? for ii^ftf' hereln.can be on the order of 
about 0.1 .cm to about 5.^ cm long'i-'pref/rably from about 0.3 cm to 
20 about 3.0 cm. - • - 

A preferred type of thermoplastic fibrous material is 
commercially. Jcjiiom ant^ PUkPEXTK (Hercules, Inc., 

Wilmington, Defa|are, i|A)f PULPEX is^'a polyolefin material 
having a very high jsurfl^ area to mass ratio, which, in general. 
25 is made by sprayjing-moltM^^ polyirer and gas- through a nozzle into a 
vacuum. PULPEX ..is available in tcxth polyethylene and polypropy- 
lene forms. , . . ' 

The thermaplastlc. used' can be -hydrbphil 1c or hydrophobic. 
As described abovej -thermoplastic^ binder-reinforced webs of 
30 stiffened eel lulosic fibers can be made by -wetlaying or alrlaying 
processes. Alrlaid webs can be made by intermixing the cellulosic 
and thermoplastic fibers;\and then alrlaying according to the 
techniques descrtJ^^aboipes-. The stiffened cellulosic fibers and 
thermoplastic fibers xaa- be intennixerf, in an airlaid context, by 
35 carding or- by metering a^^ stream^; df the stiffened fibers and 
thermoplastic fiiirous^aateri^l together and .directing the combined 
■system -through a ,b7Tsh screerefde^posftion apparatus; or other web 
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foming device. Such techniques are known in the art. Suitable 
equipment Includes air fonning sy&tens available from Oan 
Webfonning International Ltd. (Risskov* Denmark). A suitable 
method and apparatus for mixing celluloslc and thermoplastic 

5 fibers for subsequent airlaying are also described in U-S. Patent 
4,590,114, Holtflian, D. C, issued. Hay 20, 1986, incorporated 
herein by reference. In wetlaying contexts, the thenooplastic 
fibrous material can be intermixed with the stiffened cellulosic 
fibers in the aqueous slurry prior to web formation. 

10 The thermoplastic is preferably melted by through-air 

bonding, however other inethods such as infra red light, etc, are 
not meant to be excluded. In another variation, "the web is 
subjected to by heat embossing on one or both faces of the web. 
This technique is described in further- detail in U.S. Patent 

15' 4,590,114, which was previously incorporated into this 
specification.* 

As discussed previously, scrims such as tissue sheets and 
other water pervious nonwoven sheets can be used as external 
support in addition to or in place of the binding means described 
20 above. 

?t?r?qg UYgr 

A second essential element of the absorbent core is a lower 
fluid storage layer which comprises at least ISX, by weight, 
preferably at least 25%, of superabsorbent material (defined more 

25 fufly hereafter), and from. 0% to about 85%, preferably, less than 
about 75%, of a superabsorbent material cairrier means. The 
principal function of the fluid storage layer is to absorb 
discharged body fluid from the upper acquisition/distribution 
layer and retain such fluid under the pressures encountered as a 

30 result of the wearer's moyements. Thus, the storage layer is 
subjacent to and in fluid communication with the 
acquisition/distribution layer. Ideally the fluid storage layer 
win drain the upper layer of much of its acquired fluid load. 

.As indicated ►hereinbefore, the storage .layer comprises 

35 superabsorbent material -such as, but-."not necessarily limited to, 
discrete • particles- of -absorbent gelling- material and 
•superabsorbent fibrous material .-such- as acryTate* grafted fibers 
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and superabsorbent raodlf led .fibers. The superabsorb«nt naterial 
can be In any form wHich can be incorporated into a flexible web 
or sheet to form, the storage layer. Superabsorbent materials are 
described. in more detail below. The superabsorbent material, upon 

5 contact with fluids such as water or body fluids, absorb such 
fluids, (As used' herein, the tern "fluids" shall refer to 
liquids, as opposed tp-;gases.) Ift'this manner, fluid discharged 
into the acquisitio^i/clistribution layer and transported to the 
storage layer , can be acquired and held by the superabsorbent 

10 naterial, thereby providing the articles herein with enhanced 
absorbent capacity and/.6r .improved fluid retention performance. 

The superibsorbent materials intended to be encompassed in 
this invention are those which are capable of absorbing at least 
about 10 grains, preferably at least about 15 g, more preferably at 

15 least about 20 g. of Synthetic Urine (SU - \1.0S NaCl aqueous 
solution) per gram of superabsorbent material, as determined 
according to the hereinafter described Absorbent Capacity 
procedures. 

The superabsorbent materia^- utilized herein Is typically in 

20 the foro of discrete particles of absorbent- gelling material. 
These particles will typically be' distributed within a web of 
fibrous material as carrier means. The superabsorbent fibrous 
material can comprise synthetic or natural fibers. Suitable 
fibrous carrier mean^ are cellulose fibers, in the form of fluff, 

25 such as is conventionally utilized in absorbent cores. Modified 
cellulose fibers such as the stiffened cellulose fibers described 
above can also be used, but -are preferably not used. In the 
storage layer. .Synthetic fibers xan also be used and include 
those made of cellulose ■ acetate, polyvinyl fluoride, 

30 polyvinylidene^ chloride, acrylics (such., as Orion), polyvinyl 
acetate, non-soluble polyvinyl - alcohol, polyethylene, 
polypropylene, polyaanides (such as nylon), polyesters, bicomponent 
fibers, tricomponent f4bers, mixtures thereof and the like. 
Preferred synthetic fibers have a denier of from about 3 denier 

35 per filament to about 25 denier per filament, more preferably from 
about S-den1er per filament -to about den-ier -per filament. Also 
preferably, the fiber surfaces are hydrophilic or are treated to 
be hydrophilic. 
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The average dry density of the fluid storage layer totnprising j 
nonsuperabsorbent fibers as superiabsorbent inaterlaT carrier means . 
will generally be In the range of from about 0.06 to about 0.5 , 
g/cm^, and more preferably within the range of froa about 0,10 to 

^ about OA.g/ai?, even nore preferably from about 0.15 to about 0.3 
g/cra3, nwst preferably from about 0.15 to about 0.25 g/an3. 
Typically the basis weight of the lower fluid storage layer can 
range from about 0.02 to 0.12 g/cnZ, more preferably from about 
0.0* to 0.08 g/cffl2, most preferably from about 0.05 to 0.07 g/cm2. 

10 As with the acqulsftlcti/dlstrlbution layer, density and basis 

weight need not be unifona throughout the storage layer. The 
storage layer can contain regions of relatively* higher and 
relatively lower density and basis weight. Also as with the 
acquisition/distribution layer, density values for the storage 

15 layer are calculated from basis weight and layer caliper measured 
under a confining, pressure of 0.2 psi (1.43 kPa). Density and 
basis weight values Include the weight <}f the superabsori^ent 
naterlal.* Additionally, the storage layer can. have a 
superabsorbent material gradient, such as with more superabsorbent 

20 material being present in regions of relatively high fluid 
handling requirements (Ue.,. near the region of fluid discharge) 
and less superabsorbent naterlal at lower demand regions. 

The superabsorbent material which Is enq^loyed in the storage 
layer of the absorbent core will nwst often comprise a 

25 substantially water- insoluble, slightly cross -linked, partially 
neutralized, polymeric absorbent gelling material. This material 
forms a hydrogel upon contact with water. Such polymer materials 
can be prepared from polymerlzable, unsaturated, acid-containing 
monomers. Suitable unsaturated acidic monomers for use in 

30 preparing the polymeric gelling material used In this invention 
include those listed in Brandt/Goldman/Inglin; U.S. . Patent 
4,654.039, Issued March 31. 1987, and reissued as RE 32, 6« on 
April 19, 1988, both Incorporated herein by reference. Preferred 
monomers iri'clude acrylic acid, roethacrylHc acid, and 2-acrylam1do- 

35 2-methyl propane sulfonic acid. Acrylic acid Itself is especially 
preferred foV-preparation of "the polymeric gelling agent material. 
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The, pqlynaric ciaipbneat ' formed froo unsaturated, acid- 
containing monomers way be grjafte'd on to other types of polymer 
moieties ^uch as starch or' cftUulose. Polyacrylate grafted starch 
materials of this type ^are also "especially preferred, 
5 Preferred polynffific absorbent, gelling materials which can be 

prepared from conyenti anal types of monomers include hydrolyzed 
acrylonitrlle grafted starch, polyacrylate grafted starch, 
polyacrylates. malelc anhydridfi-besed copolymers and combinations 
thereof. JEspecially preferred are the polyacrylates and 
10 polyacrylate grafted starch. 

Whatever the nature of the basic polymer coniponents of the 
hydrogel -forming polymeric absorbent gelling material particles 
used In both.Jayers of; tbe absorbent cores herein, such materials 
will in -general be silently cross-liiiked. Cross-linking serves to 
15 render the hydrogelrfprning polymer gelling agents used In this 
invention, substantially water-insoluble, 'and cross-linking thus in 
part determines the gel volume and extractable polymer 
characteristics of the :bydrogel s formed from the polymeric gelling 
agents employed. Suitable cross -linking agents are well known in 
20 the art and include, for example, those described in greater 
detail in Masuda et al-; U;S, Patent 4 ,.676, 653; Issued February 
28, 1978» incorporated herein by reference. Preferred cross- 
linking agents are. the di- or polyesters of unsaturated mono- or 
polycarboxylic acids with polyols'^ the bisacryl amides and the d1- 
25 or triallyl amines, either' preferred cross -linking agents are 
N^N'-roethylenebisacrylam^de, trimethylol propane triacrylate and 
triallyl amine. The cross-1 inking agent can generally constitute 
from about 0.001; moW percent to .5 mole percent of the resulting 
hydrogel- forming polymer •. material. More preferably, the 
. 30 cross-linking agent wi 1:1 ■: constitute from about 0,01 mole percent 
to 3 mole, .percent of -the hydrogel -forming polymeric gelling 
material particles used herein. . 

The slightly cross - 1^1 nked, hydrogel -forming polymeric gelling 
material . parti cjes which- may be used 'iri the articles of the 
35 present Invention are;:iienerally employed in their partially 
neutralized form.. .For ^te^poses of this invention, such materials 
are considered, partially .inatrtraMzed vhen it least 25 mole 
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percent, and preferably at least 50 mole percent of monomers used 
to form the polymer are acid group-containing monomers' which have 
been neutralized with a salt-forming cation. Suitable salt- 
forming cations includ& * alkali metal, anmoniusr, substituted 

5 ammonium and amines. This percentage of the total monomers 
utilized which are neutraTized acid group-containing monomers is 
referred to herein as the "degree of neutralization." 

Webs comprising absorbent gelling material particles and 
nonsuperabsorbent fibrous carrier means will typically have from 

10 about 10%^ to about 80%, more typically from about 20X to about 
75%, polymeric gelling material and from about 20X to about 90%, 
more typically from about 25% to about 80%, carrier means. Such 
webs will typically be made by alMaying, wherein an alrstrcaa of 
the absorbent gelling material particles is metered into an 
. 15 airstream of the fibrous carrier means. 

It is also contemplated to provide a storage layer wherein 
particles of absorbent gelling material are laminated between two 
or more webs of fibrous material, such as GxempHfled In U.S. 
Patent 4,578,058, Kramer et al., issued March 25, 1986', 

20 incorporated herein by reference. 

As discussed above, superabsorbent fibers can be used instead 
of particles of absorbent gelling material. Superabsorbent fibers 
have been previously disclosed in the art, Superabsorbent fibers 
are described in Textile Science end TechnoUgyt Volume 7, Pronoy 

25 Chatterjee, editor, Elsevier Science Publishers B.Y. (The 

Netherlands), 1985, in Chapters YII and VIII (collectively pages 
217-280), Incorporated by reference herein. Synthetic and 
modified natural fibers, such as eel lulosic fibers, can. be used. 
The superabsorbent fibers for use herein should have an absorbent 

30 capacity of at least about . 10 g Synthetic Urine per g * 
superabsorbent material (dry weight basis), preferably at least 
about 15 g/g. r 

One type of superabsorbent fiber comprise the pol year boxyl ate 
polymer-modified eel lulosic fibrous ..pulps such as mildly 

35 hydrolyzed methyl acrylate-grafted softwood kraft pulps. These 
superabsorbent fibers are described in U.S. Serial Ho, 07/378,154, . 
filed July 11, 1989, titled "Absorbent Paper Comprising 
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Polyner-Hodified Fibfous Pulps and Wet-Uaying Process for the 
Production Thereof," by Larry .H-' Hackey and S. Ebrahio 
Seyed-RezaU 'inEorporkted herein by reference. 

Other tj$es Df siqienabsorbent fibers can Include cross! inked 

5 carboxyniethyl cellulose and polyner grafted cellulose fibers. 
Polymer grafted- 'celfulose . Vibers . include hydrolyzed 
polyacrylonltrilei- '^pcrlyacrylic.' esters, and polyacryllc and 
polyniethacryllc . acfdsv These st^erabsorfaent fibers including 
discussion of ^ind neFk^ehces to' processes for making thetn» can be 

10 found invthe C^attefjee's' Vol. 7' of Textile Science and Technology 
as prevlbrusly -fncbrpciriteii herern^by reference, include: A. H. 
Zahran, et al,, "Ricliition Graf t:^g of , Acrylic and Hethacrylic 
Acid to Cellulose Fitiirs to' Tnipart High Vater Sorbency", J. of 
App. Polymer 'Sciehee. Vol, 25, . 535-542 ' (1980), which discusses 

15 radiation grafting of ^. met'hacryHc acid, and acrylic acid to 
cellulose fibers, ,as thi titTje suggests; U.S, Patent 4,036,588, J, 
L. Williams, et al..;^{Ssi^'d''Ju1y 19, 1977, which describes the 
graft copolymerizatiofr-jp^f V vinyl monomer containing a hydrophilic 
group onta^:ceTlBTes6-c33tati{ir^^ material, e.g., rayon yam; U.S. 

20 Patent 3,838,077, ft;' lf'^%ftiefdr,' fit al,. issued September 24, 
.1974, which discltfi^es i6l'yacVyfehitrile-grafted,M^ fibers. 

The superabSorbenk^f1bers'Van be incorporated into webs of 
conventional or othe'f tidnsuperabsofbenV fibers, such as In 
wet-laid webs as described abdve or In aii^laid webs, and can also 

25 W'farBcd into ti(ww{>v^^^heets 

In another iembbfifraent' hereof , "the storage layer comprises 
superabsorbent flb'ei^s Which" are .formed' Into nonwoven sheets. Such 
sheets can consist es^tlally' 'of- superabsorbent fibers with 
substantially^ -zero -percent carrfer means, although such sheets can 

30 Include carrier "means, -^anci' "such ^bodiments are not meant to be 
excluded.; Nonwoven shei^'^nrade frora.'?uperabsor^ such as 

the non-acrylate .^apii^ibsoirbent ni1ciTpfib|r$. and superabsorbent 
fibers useful for miking sQch ' sheet? ^. are available from Arco 
Chemical . Co. (Newtown '^iTare, ' PA, ^, USA), under the tradenana 

35 FIBERSORBTH iM -friiro Japan Exlan Co."; Ltd! '(Osaka, Japan) which 
•taarkets superabsorbent ffbers coipris^ng a polyacrylonitrile core* 
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with a polyacryHc acld/polyanoonlun acrylate skin under the 
tradename 

The storage layer embodiments of the absorbent core wherein 
an airlald web comprises the carrier means can be fortned by 

5 air-laying a substantially dry mixture of fibers and absorbent 
gelling material particles and, if desired or necessary, 
densifying the resulting web. Such a procedure is in general 
described more fully in the hereinbefore referenced Weisman and 
Goldman; U,S, Patent 4,610,576; Issued September 9, 1986. 

20 Superabsorbent fibers can be airlaid with fibrous carrier means 
according to conventional airlaid web-fonaing processes. The 
superabsorbent fibers and fibrous carrier means can be blended by, 
for example, carding or Rando web formation. 

. Within the storage layer of the absorbent core» the 

15 superabsorbent material can be uniformly distributed. 
Alternately, there may be regions or zones of the storage layer 
which have higher concentrations of superabsorbent material than 
do other regions or zones of the layers. 
N As discussed above, the acquisition/distribution layer of the 

20 absorbent core preferably has a smaller, surface area (In an 
unfolded configuration) than the storage layer and, in fact, can 
have a surface area that is substantially smaller than, or equal 
to or greater than, the fluid storage layer. Generally, the 
surface area of the acquisition/distribution layer will range from 

25 'about 25& to about IDOX, preferably from about 3D% to about 95X,* 
more preferably less than about 9W, most preferably less than 
about 8SX, of the surface area of the storage layer. 

In accordance with the present invention, the 
acquisition/distribution layer of the absorbent core should be 

30 placed in a specific positional relationship with respect to the 
topsheet and the storage layer of the absorbent article. More 
particularly, the acquisition/distribution layer of the core must 
be positioned so that it is effectively located to acquire 
discharged body fluid and transport said fluid to other regions of 

35 the core. Thus the acquisition/distribution layer should 
encompass .the vicinity of the point of discharge of body fluids - 
_ These, areas voiild. include the axtch area and. jirefjarably for 
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Bales, also the region tAere-drtiiation discharges occur In the 
front of the diaper.. For a di^r, the front of the absorbent 
articles herein ceani-tis "fiertiMi of the absorbent article which 
Is Intended. , to ■ pliced on the "front of the wearer 
Additionally, fot,;, ^.ales. it Is desirable for the 
acquisition/dlstrJfeBtitin ;l«jrer to extend to near the front waist 
area of ^he »^eare1- .:*«^ effettiyel/ acquire the relatively high 
fluid load tb^t .occurs i» the. fi^ont of the male wearer, and to 
compensate for directional variations of the discharges. The 
corresponding, absorbent -article regions win very depending upon 
the desjgn and. fit of ■ the absorbent article. The 
acquisitipn/distr^bHtipn Ivers 110 of. diaper 100 as shown in 
Figure 2, /. e?ea$>Mfy bar eabtidioent wherein the 
acquisition/dlstn-button -layer 110 fs iuitably positioned to 
receive. both bowel and urine diichai^es "for both males and 
females. ;>i. 

For djsposabl.e bibjr' ' diaper executions. the 
acquisit1oiv'd1stributi^n..1ver of tte core is preferably posi- 
tioned relati.ye.to the Elongated -^topsheet and/or the storage layer 
such that, the., acTOUItioit/distrlbuti on layer is sufficiently 
enlongated to extend <6^>eas corresponding at least to about SOX. 
preferably 75X. of .-Ahe length , =of the storage layer. The 
acquisition/distribtttiiBii; layer should have a width sufficient to 
acquire gushes of body fluids wittout direct discharge of fluid 
uiTto- the. storage:..! ayer.:? Genenlly. for diapers, such as shown ln 
Figures I and 2, . the width will ^be at least about 5 co, preferably 
at least about 6 ca.- .fts noted, for purposes of the present In- 
vention, sections of absnr&ttf -article can be defined by 
reference "to. top surface areas of the unfolded absorbent article 
3b found in front of... a given point on- the line which defines the 
length of the absorbent article.- 

For purposes of deteniining such acquisition/distribution 
layer positioning, the iengthv of • the*' absorbent article will be 
taken as the norMl.-tJcngest. longitudinal dimension of the 
3S elongated article backing sheet. ThtS nonaal longest dlaenslon of 
the elongated backing, sfest .can be" defined with respect to the 
^articlft,as- tt, i&ripp,14«l-.tostherwearer.- -When worn, the opposing 
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ends of the back sheet are fastened together so that these Joined 
ends fora a circle around the wearer's waist. The normal length 
of the backing sheet will thus be the length of the line running 
through the back sheet from a) the point on the edge of the bade 
5 sheet at the middle of the wearer' $ back waist, through the 
crotch, to b) the point on the apposite edge of the backing sheet 
at the Biddle of the wearer's front waist« The size and shape of 
the topsheet will generally correspond substantially to the back 
sheet. 

10 In the usual Instance wherein the storage layer of the 

absorbent core generally defines the shape of the absorbent 
article, the nomal length of the elongated article topsheet will 
be approached, by the longest longitudinal dimension of the storage 
layer of . the core. However, In soiie applications (e.g.. adult 

^5 Incontinence articles) wherein bulk reduction or alnimun cost are 
Important, the storage layer would not take on the general shape 
of the diaper or Incontinence structure. Rather the storage layer 
would be generally located to cover only the genital region of the 
wearer and a reasonable area proximate to the genital area. In 

20 this Instance both the fluid acquisition/distribution layer and 
the storage layer would be located toward the front pf the article 
as defined by the topsheet such that the acquisition/distribution 
and storage layers would typically be found in the front 
two-thirds of the article. 

25 Iht storage layer of the absorbent core can be of any desired 

shape consistent with comfortable fit including, for example* 
circular, rectangular, trapezoidal or oblong, e.g., hourglass- 
shaped, dog-bone-shaped, half dog bone shaped, oval or Irregularly 
shaped. This storage layer need not be physically separated from 

30 the acquisition/distribution layer and can simply be a zone of 
superabsorbent material concentration in a continuous web of 
stiffened cellulose fiber material . More preferably, however, the 
storage layer of the absorbent core will comprise a separate web 
which can be used as an insert placed underneath' the acquisi- 

35 liun/distrlbution layer. - 

.The acqulsltlon/dlstnibutlOB layer can also be'of any desired 
shape eons Is tent u with: xomfort able fit and the sizing limitations 
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discussed above. These shapes Include, for exa«p1e. circular 
rectangular, trapezoidal or oblong, e.g.. hourglass-shaped 
dog-bone-shaped. half dog bone shaped, oval or Irregularly shaned 
The acqu1.1tlon/dlstrtbu.tio„ layer can be of similar shape or 
3 differing shape, than the stofage layer. 

Figures 1 and 2 each show diaper executions eubodylng the 
present Invention, .^own in each figure Is a diaper loO with 
topsheet .104 and bacteheet 102. Disposed between topsheet 104 and 
backsheet 102 is absd-bent core lOS having storage layer 108 and 
10 rectangular acqufsilion/dlstributlon layer 110. Although not 
shown, storage layer 108 has discrete particles of absorbent 
gelling material dlstrfbuted throughout. 

Specifically referring to figure 2.' the absorbent core 106 Is 
shown as having a front region 112. a back region 114, and a 
IS central region. 115. M prevlcmsly described, the front region 
112. corresponds to-. the 'end of ^ihe diaper 100 that would be 
covering the front of ^ wearer when the diaper was In use. and 
the back region .. 114 wbwld be covering the back of the user. The 
absorbent core 106 of . Figure 2, specifically the storage layer 
20 108. has a n»difled hour-^glass shape to provide enhanced fit and 
reduce In-use leakage. • • 

Figure 3 stms an absorbent core'lOfi, that can be ttnized in 
conjunction with a .tllspbsible diaper, having a storage layer 108 
of similar sfcaRp5;..to those of Figures 1 and 2 
2S teiutsitlon/.dlstrlbutldn:: layer 111, however, is' of a modified 
hour-glass. ?hape, of SKbstantlalTy slnllar shape to the storage 
layer 108, though .of smaller surface ,area. 

Further with resij^ct to Figure |, the absorbent core 105 has 
front region 112,,Tear iregion 114. ^d- Central region 115. Front 
region 112, front edge 1^7 and. at rear region 114. has rear edge 
119. Front edge .117 ai^, has rear edge 119. Front edge 117 and 
rear edge 119 are conh^ted by storage layer side edges 122 and 
123. correspwjdiflg.. , . to the ' central region IIS. 
Acquisition/distribution layer 'lUihas ffont edge 116 In the front 
3S region lU and rear .;;edge .418 • -In' the rear region 114. 
Acqu1sUlBn/di$tr1butlon.,5ayerc..rfde' edges 120 and 121. connect 
front edge jI-K rand- rear edgeidaS; • 
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In preferred absorbent article embodinients, e.g., disposable 
absorbent diapers, the edges 116,- 118, IZO, 121 of the 
acquisition/distribution layer 111 will respectively be at least 
0»5 an,, preferably at least 1.25 da, inside the edges 117, 119, 
5 122, 123 of the Storage layer 108, particularly in central region 
115. 

Suoerabsorbent Haterial Absorbent Capacity Test Hethod 

As discussed, above, the superabsorbent naterlals for use in 
the present invention will preferably ^ave an Absorbent Capacity 

10 of at least about 10 g, preferably at least about 15 g, more 
preferably at least about .20 g Synthetic Urine (l.DX NaCl aqueous 
solution, prepared using distilled -water) per gram dry 
superabsorbent oaterial. In general, the superabsorbent material 
is place within a tea bag, ianersed in an ^cess of Synthetic 

25 Urine for a specified time, and then centrifuged for a specified 
period of time. The ratio of superabsorbent oaterial final weight 
after centrlfuging minus initial weight to initial weight is 
Absorbent Capacity. The following procedure can be used to 
determine Absorbent Capacity. The procedure -is conducted under 

20 standard laboratory conditions. 

Using a 6 en X 12 cm cutting d1e» the tea bag material is 
cut, folded in half lengthwise, and sealed along two sides with a 
T-bar heat sealer to produce a 6 centimeter by 6 centimeter .tea 
bag square. The tea bag material utilized is grade 1234 heat 

25 walatole, obtainable from C. H. Dexter, Division of the Dexter 
Corp., Windsor Locks, Connecticut, USA,\ or equivalent. Lower 
porosity tea bag material should be used if required to retain' 
fine superabsorbent materials. 0.200 grams plus or minus 0.005 
grams of superabsorbent material is weighed onto a weighing paper 

30. and transferred into the tea bag, and the' top (open end) of the 
tea bag is sealed. An empty tea bag. is sealed at the top and is 
used as a blank. Approximately 400 milliliters of Synthetic Urine 
are poured into a 1,000 milliliter beaker. The blank tea bag is 
submerged -in .the . Synthetic Urine. The tea bag containing the 

35 superabsorbent materJal (the sample tea bag) is held horizontally 
to distribute the^jnaterial evenly throughout the tea bag. The tea 
tag is laidsion the surface of the- Synthetic Urine; The tea bag is 
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alltwed to wet, for-' a period if no rare than one minute, ind then 
submerged and .soaked, for 0 Klfiutes, Approximately 2 minutes 
after the first sakple submerged, a second set of tea bags, 
prepared identically tp the first set of blank and superabsorbent 

'"5 raateri al -containing • t^a bagsi '1^.'*5Ul«nerged and soaked for .60 
minutes in^ the saJife^iiinef as tfe:"'if'irst set. After the prescribed 
soak time Is ;e5apse"d,\fay' e^^srt of tea bag samples, the tea 
bags are promptly re&dved "(witfr toAgs) from the Synthetic Urine. 
The samples are then centfifiibed as described below. The 

10 centrifuge u^|id^li; r'EJelux Dynac.'jQ Centrifuge, Fisher Model No. 
05-100-26t c*ta:iTiable''Kfbra* Fi^r Scientific (Pittsburgh, PA, 
USA), or equ1valent>-. ;:The' centrifuge should be equipped with a 
direct read tachometer Vnd '^w. el edi:r1c brake. The centrifuge is 
further equipped iFfth ^a- cyt^ndr.i.cil insert basket having an 

15 approximately i^»ch^=:(6.35 cut)' High outer wall with an 8.435 
inch (21.42S cm) cater dianieter, an 7.935 inch (20.155 cm) inside 
J tiiameter» and S.rpwi '4ach of a^T^ximately. lbfi 3/32 inch (0.238 
cm) diameter -jcircUf ar hb^es -^^e^qualTy spaced around the 
circumference-'Of. the Outer wall, and haying a. basket floor with 

20 six 1/4 incte (0^635 en) ^dlSiteter clfcu^ holes equally 

spaced around .tl^:c1i^cSfferenc6. of the basket floor at a distance 
of 1/2 inch (1;27. csij' f)fora :the*inier1or surface of the outer wall 
to the center .of the driteage hbleii "or eqiiivalent. The basket is 
mounted in' thB>?entrifdi5e so as to fotate'/'as well as brake, in 

25 -mnson with tbe?^i ' centrifuge. The superabsorbent 
materi al -containing .rtea'r*ags are positioned in the centrifuge 
basket with a folded end of fte tea bag in the direction of 
centrifuge spin. -The' bt&nk -tea iVgS'.are placed. to either side of 
the corresponding.- ''sartple ter/ 'bags. The superabsorbent 

30 materlal-contalQing tea from the'.second set of tea bags must 
be placed 6ppo.site^ the '^tgief absorbent ffi'aterial-c.ontaining tea bags 
from the first,' s"et of bags; aiid the second blank tea bag, 
opposite the f+rst ^i>Tank,'- to balance the centrifuge. The 
centrifuge :is started iaii^i all owed tbrarap up quickly to a stable 

35 1,500 rpo. -Once the cefttr-ifiige has been stabilized at 1,500 rpni, 
a timer is set for 3 mlniftes.^ After 3 minutes, the centrifuge is 
turned off and the brake is applied. The first superabsorbent 
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material -containing tea bag and first blank tea bag are removed 
and weighed separately. The procedure is repeated for the second 
set of tea bags. The absorbent capacity . (ac) for each of the 
samples 1s calculated as follows: ac - (Superabsorbent 

.5 material -containing tea bag weight after centrifuge minus blank 
tea bag weight after centrifuge minus dry superabsorbent material 
weight) divided by (dry superabsorbent material weight). The 
Absorbent Capacity value for use herein is the average absorbent 
capacity (ac) of the two samples. 

10 EXAHPLg T 

A disposable diaper Is prepared comprising a thennally bonded 
polypropylene topsheet, a fluid impervious polyethylene backing 
sheet and. a dual layer absorbent core positioned between the 
topsheet and the backing sheet. The dual layer absorbent core 

15 comprises an. hdtirglass-shaped storage layer positioned below a 
rectangular shaped acquisition/distribution layer, as shown in 
Figure 1, 

The acquisition/distribution layer conqirises stiffened, 
twistedr curled cellulose fibers and optionally a binding means. 

20 The storage layer comprises an air-laid mixture of conventional 
cellulosic Huff {Foley fluff, southern softwood kraft pulp, The 
Procter I Gamble Cellulose Co., Memphis, TN, USA) and sodium 
polyacrylate polymeric absorbent gelling material of the type 
described in U.S. RE 32,649, reissued April IS, 1988, and having 

25 an-Absorbent Capacity "of about 30 g/g. The' acquislti on/distri- 
bution layer , comprises a 92V8* wetlaid mixture of stiffened 
fibers and conventional nonstiffened cellulosic fibers. The 
nonstiffened fibers are also made from Foley Fluff; and are 
refined to about 200 CSF, The stiffened, twisted, curled 

30 cellulosic fibers are made from southern softwood kraft pulp 
(Foley fluff)* and crosslinked with glutaraldehyde to the extent of 
about 2.5 mole percent on a dry fiber cellulose anhydroglucose 
basis. The fibers are crosslinked according to the *dry 
crosslinking process" as .described above in U.S. Patent 4,822,453. 

35 The stiffened fibers., are similarp-to the fibers having the 

characteristics described in Table 1. 
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Stiffened, Twisted: Ctirl^rf r.^^^'uUi^ {%t^r] p^^.^. 
Tj^pe - Southern. softwoorkraff pulp crosslinked with glutaralde- 
hyde to the vBxt€nt >f Biole^ ^percent on a dry fiber cellulose 
5 anhydroslyfosa basis x 

Twist Count Dry - 6. a hoiies/nn ' 
Twist Count Wet -.5.1 nodes/m 
Isopropol Alcohol Retention Value • 24i 
Water Retention Value, "^ 37% * 
10 Curl Factor - 0.63 h;.: *- : 

The acquisltlon/dtstrlSutlon layer 1s a uniform, wetlaid web 
as described in lxm}j H. .* The acquisition/distribution layer 
has an average dry density of about 0.06 g/cc. ./An average density 
upon saturation with .$ynthet1c Urine, dry weight basis, of about 
15 0.07 g/cc, and an avar*age basis wsight of about 0.03 g/aa2. The 
storage -layer comprises 50X. by weight Fpley Huff* and SOS 
absorbent gelling. material particles, has an average dry density 
of about 0.24 g/cc* and an average'dry basis weight of about 0.5 
g/an2. 

20 The acqulsftlofl/dlftributlon 'l^r has dimensions of about 

7.6 an X .E2.a^cm and :1s p&sitfonEd fe^^^^^ to the storage-layer 
as shown in Figure I.. . The storage fayer has crotch width (at the 
most narrow part of the. crotch> of about 8.9 cm, a width at the 
front waist area of al>qut 21,6 cm, and a width at the rear (back) 

25 ' TOst area of about 16j5 qa. 

In an alt^.atlve^ embodiment, the storage, layer con9)r1ses 
about 15X of the absorbent gelling material particles and about 
85X of Foley fluff anirhas a basis weight gradient such that the 
front 60X of the sti^nage core has' a basis weight of about 0,11 

30 g/an2 and a density .of \iabout 0.15 g/cc and the rear 40% of the 
storage core, has a basiis ^weight of about 0.04 g/cin2 and "a density 
of about 0,06 g/cc. 

In a further embodinent; th^^stoVage core comprises about 281 
of the absorbeiit. gelling material partlc'les and about 72% of Foley 

35 fluff, and has basis weight and' 'density gradients as described 
inmedlately above. 
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EXAMPLE ri 

This exanq)le exemplifies well ay In^ Df a veb useful for use as 
an acquisition/distribution layer In the present invention. The 
web coaiprlses 92% stiffened fibers, as described in Example I and 
Table I, and 8X highly refined Foley fluff (crill) having a 
freeness of about 200 CSF, 

A pulp slurry of the stiffened and nonstiffened fibers having 
a fiber consistency of 0.K-0.2X Is pumped to a FORHAR papennaking 
machine at a linear velocity of 25 m/s and at rate of about 95 
liters/minute. The slurry is distributed by a fired-roof foraer 
headbox onto an. inch wide (30.S ca) 84M, 5 shed 12 forming wire 
moving continuously at a rate' of 1.5 a^/ainutes- Linear velocity 
of the pulp slurry upon exit fron the headbox is froo SO to 100 
m/s. Row and wire novement are regulated so that a uniforn, 
moist sheet having a dry basis weight of about 0,03 g/cm2 and an 
average dry density of about 0.06 g/cc is forrod. Sheet 
consistency is increased to about 16X-223t by application of two 
vacuum boxes from underneath the wire, such vacuum boxes operating 
in sequence at 75 on Hg and 100 m Hg, respectively, with a 
residence time for the sheet being subject to each vacuum box of 
about 1 tecond. The sheet is then reaoved fro« the foraing wire 
manually and dried, batchwise, in a forced convection steam heated 
oven for about 4 hours at about IIOOC. 

• EXAMPLE ni 

Absorbent cores are prepareid as in Exaiple I/except that the 
acquisltibn/distribution layer Is alrlaid and comprises 100% of 
the stiffened fibers, 

■ imni lY 

Absorbent' cores ^re prepared as in Exasple III except that 
the acquisition/distribution layer is made from an alrlaid and 
thermally bonded thermoplastic-reinforced web comprising 55X of 
the stiffened fibers and 45% of PULPa"™ (Hercules, Inc., 
Wilmington, Delaware, USA) . polyethylene ■Icroflbers having an 
average length of about 0.3 on. The icquisltion/distribution 
layer 1s formed by metering airstreans of the stiffened fibers and 
PULPEX, and then forming the web using conventional .alrlaying 
equipment. The web Is thermally bonded by heating the web by 
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through-air bonding, under unrestrained (i.e., uncompressed) 
conditions, and subsequently allowed to cool. 
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1. An absorbent article for acquisition, distribution, and 
storage of bodily fluids, said article characterized by: 

(a) a fluid pervious topsheet; 

(b) a fluid impervious backsheet affixed to said topsheet; 
and 

(c) an absorbent core disposed between said topsheet and 
said backsheet, said absorbent core having: 

(1) a fluid acquis-iti on/distribution layer having an 
average dry density of less than 0-30 g/cc, an 
average density upon saturation with 1% NaCl aqueous . 
solution, dry weight basis, of less than 0.20 g/cc, 
and an average dry basis weight of from 0.001 to 
0.10 g/cm2. said acquisition/distribution layer 
comprising from 50% to lOOX, preferably from 95% to 
100%, dry weight basis, of chemically stiffened 
cellulosic fibers and from. 0% to 50%. dry weight 
basis, of a binding means for said fibers; and 

{11} a fluid storage layer, positioned beneath said 
acquisition/distribution layer relative to said 
topsheet, comprising at least 15%, by weight of said 
storage layer, of superabsorbent material and from S% 
to B5% of a carrier means for said superabsorbent 
material; 

said fluid acquisition/distribution l^er having no more than 
6.0% of superabsorbent material and having a top surface area which 
is at least 15% of the top surface area of said fluid storage layer 
and which is smaller than the top surface area of said fluid storage 
layer. 

2. An absorbent structure for acquisition, distribution-, and 
storage of bodily fluids, said structure characterized by: 

(i) a fluid acquisition/distribution layer having an 
average dry density of less than 0,30 g/cc, an 



wo 91/11163 PCr/US91/00169 



' ■ -A7--. 

average iitensity upon saturation with 1% MaCl aqueous 
. -soTutioiTf - dry weight basis, of less than 0.20- 
g/ccj -and^ -an average dry basis weight of from 0.001 
• td'O.lO g/cm^i s-atd acquisition/distribution layer 
comprising* f rota S0% to 100%, preferably from 95% to 
100%, dry weight ..basis, of chemically stiffened 
cfillulpslc fibers an'tl from 0% to 50%, dry weight" 
.iib^s1s^: of a binding means for said fibers; and 
(i1) ;a-'i fluid • storage * layer,' positioned beneath said 
cicqiiisitibn/distributTon layer comprising at least 
15%, by . weight of said storage layer, of 
superabswrbent material and from 0% to 85% of a 
carrier means for said superabsorbent material; 
said ^ fluid acquisition/dlstribution - layer having no more than 
6.0% of superabsorbent material -arid having- a top surface area which 
is at least 15% of the top surfacfe* area of said fluid storage layer 
and which Is smaller tliari the top surface area of said fluid storage 
layer. ■ " - 

3. The absorbent artfcle or structure of Claim 1 or Claim 2 
wherein said acquisition/distribution layer is substantially free of 
superabsorbent material, has a top surface area which is at least 
25% of the top surface area of said storage layer and which is less 
ttac 90% of tbe -top surfa?t& area- of the saiid storage layer, has an 
average density u^on saturation w1th_^1.0% NaCl aqueous solution, dry 
weight basis, of between 0'.tI2 g/cc aa^.0.15 g/cc, and has an average 
basis weight of bsfeWeen 0:01 g/cm^ and 0.08 g/cih2, and wherein said 
superabsorbent i^teri-al has an Absorbent Capacity of at least 15 
g/g. • . ^ , ; : 

4. The absorbent article or 'structure of any of Claims 1 to 
.3 wherein. said acquisition/distribution layer comprises from 2% to 
50% of said. binding means, 'wherein ■ said binding means comprises 
non-chemically stiffened cellulosic material. > 



5H omo^nnol 



wo 91/11163 PCT/US91/00169 

-A8- • 

• 5. The absorbent article or structure of any of Claims 1 to 4 * 
wherein said binding means comprises highly refined cellulosic. 
fibers, having a freeness of less than 200 Canadian Standard 
Freeness, and said acquisition/distribution layer comprises from 
5% to 15% of said highly refined fibers. 

6. The absorbent ■ article or structure of Claims 1 to 4 
wherein said binding means comprises high surface, area cellulose, 
and said acquisition/distribution layer comprises from Z% to 15% of . 
said high surface area cellulose. 

7. The absorbent article or structure of any of Claims 1 to 6 
wherein said acquisition/distribution layer is an airlaid web. 

8. The absorbent article or structure of any of Claims 1 to 7 
wherein said acquisition/distribution layer is a thermally bonded 
web comprising' from 10% to SOX of thermoplastic material, said web 
being made by preparing a web of a blend; of said stiffened fibers 
and from 10% to 50%, total web weight basis, of thermoplastic 
material, heating the web to melt the thermoplastic material, and 
cooling the web. 

9. The absorbent article or structure of any of Claims I to 6 
or Claim 8 wherein- said acquisition/distribution layer is a wetlaid 

■ web. ' ' 

10. The absorbent article or structure- of any of Claims 1 to 9 
wherein ' in said storage layer the carrier means . for said 
superabsorbent material comprises a web of cellulosic fibers, and 
wherein said storage layer comprises from ■ 15% to 757. of said 
superabsorbent material, said superabsorbent material having an 
Absorbent Capacity of at least 15 g/g. material and wherein said 
storage layer is substantially free of chemically stiffened 
cellulosic fibers. 
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11. The absorbent article or structure of any of Claims 1 to 
10 wherein in said .storage layer the superabsorbent material, 
comprises discrete particles of absorbent gelling material having an 
Absorbent Capacity of *at least 20 g/g. . 

11. The absorbent article or structure of any of Claims 1 to 
10 wherein said storage layer comprises superabsorbent fibers. 
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